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Base for supporting refinery tower, provided 
with Grinnell Spring Hangers for flexible 
support. 


Grinnell Spring Hangers on large vessel 
of catalytic cracking unit in oil refinery. 
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Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 


To support loads 
that won't stand still .. . 


GRINNELL PRE-ENGIN 


SPRING HANGERS 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches, Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


Maximum variation in supporting force 
per 1.” of deflection is 1012 % of rated 
capacity — in all sizes. 

Precompression* assures operation of 
spring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


Solid steel casing protects spring from 
damage and weather. Guides assure 


o> 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 
Easy selection of proper sizes from 
simple capacity table. 


Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° 
pipe and tube fittings *¢ welding fittings * engineered pipe hangers and supports 


Grinnell-Saunders diaphragm valves * pipe 
Grinnell automatic sprinkler fire protection systems 


industrial supplies e 





VARIABLE SPRING HANGER 


FIG. B-268 


Fig. B-268, Type A, is designed for 
attachment to its supporting mem- 
ber by screwing a rod into a bush- 
ing in the top cap of the hanger. 
Adjustment of the hanger load is 
accomplished by turning the turn- 
buckle on the lower hanger rod 
until the hanger picks up the load 
and the load indicator points to 
the desired position. Six other types 
of attachment are available. 

Grinnell Variable Spring Hang- 
ers are also available in half sizes 
(Fig. B-82); and in double spring 
sizes (Fig. B-98). 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters ° 


* prefabricated piping * plumbing and heating specialties * water works supplies 
° Amco air conditioning systems 





_ packaged central station 
air conditioner (DRK) 


east, 
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usAIRco DRK unit was 
elevated 7 ft. above the floor at Loblaws 


licks floor 


Space problem 
for chain 
grocery! 


When Loblaw Super Market, Butler, Pa., lacked floor 
space for a standard air conditioning installation, the problem 
was solved by elevating a UsAIRCo DRK-20 unit above the 
floor, thus providing Loblaw’s with the efficient, low-cost air 
conditioning they needed. 

The compact structure and size of the DRK is ideal 
for problem installations and economical operation. Because 
its built-in evaporative condenser continually recirculates 
water, it saves 95% in water consumption. Installation costs 


For further details write R. T. McLain 


UNITED STATES AIR CONDITIONING CORPORATION 


MINNEAPOLIS 14, MINN. 
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Super Market, Butler, Pa. making 
room for storage of materials and leaving 
entrance to walk-in cooler unobstructed. 


are low because the DRK is delivered ready for operation 
from the factory, with all parts of the unit—blower section, 
compressor section and evaporative condenser—factory 
tested and balanced. Also, with the addition of a heating coil, 
the DRK will heat in winter. 

Only three simple connections are needed: to ducts, 
water supply and drain, and power source. The DRK is 
available in single or dual circuit arrangements. 11 sizes, 3 
through 60 h.p., to fit every requirement. 


USAIRta 


30 YEARS OF AIR CONDITIONING 





Installation by 
J. H. Baum Heating, Inc. 
Youngstown, Ohio 





























ANOTHER NEW BUSH (G) mucrizone 


PRODUCT IN THE 
EXPANDING BUSH LINE A/R CONDITIONING UNITS 





A single unit replaces several! Bush ‘MZ’ Multizone — 
Units provide simultaneous air conditioning of sepa- _ 
rate rooms or zones at any desired temperature . . . 
make possible individualized conditioning of such areas. 

Steady temperature control possible with Bush ‘MZ’ 
Units is especially advantageous where the problem of 
fluctuating cooling and heating loads exists . . . where 
sun load and occupancy vary. 

Contractors, architects and consulting engineers wel- 
come the clean-lined compactness of these units . . . the 
sectionalized construction which permits easy handling _ 
and installation. 

Capacities range from 2,560 to 24,000 C.F.M. 
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~ THERMIC 
STRIP 


Open Float and Thermostatic Trap 


For fast heat-ups, Armstrong steam traps can 
be fitted with thermic buckets. These are excellent 
for heating systems that are shut off at night 
and turned on in the morning. Large opening in 
the bucket, controlled by a thermic strip, pro- 
vides a fast discharge of air unti! steam enters 
the trap. Heat contracts the strip closing the 
opening. Non-condensibles that enter with the 
steam during normal operation are continually 
discharged through the small vent. 





The Armstrong No. 800 trap above 
is operating at a 10 to 12 pound 
initial pressure and discharging into a 
return line carrying 5” of vacuum. In 
12 year's service, Maintenance costs on 
this and 99 other Armstrong traps 
has been practically zero . . . so reports 
Mr. Thomas B. Healy, Vice President 
of the Liquid Veneer Corporation. 


The reason behind this low cost 
maintenance lies in the design, work- 
manship and materials used in the 
traps. The stainless and chrome steel 
internal mechanism is identical in 
design, workmanship and materials 
to the internal mechanisms of forged 
steel traps used for 900 Ib. pressure 
and 900°F service. It is no wonder 


Application Enginoored 


ARMSTRONG STEAM TRAPS 


6 


Heating, 





that these traps deliver such long, 
trouble-free performance operating 
under the moderate pressures, temper- 
atures and loads of a low pressure 
vacuum return heating system. 


Low maintenance is only one of the 
reasons Armstrongs are widely used 
for heating. There are others . . . uni- 
form heating . . . faster heat-ups. . . 
easy cleaning and inspection . . . guar- 
anteed satisfaction . . . competitively 
priced. . . backed by a nation wide 
sales and service organization. Ask 
your Armstrong Representative for 
complete details or write: 

ARMSTRONG MACHINE WORKS 


874 Maple Street, Three Rivers, Michigan 


ASK FOR CATALOG J 


..... contains complete 
installation and service in- 
formation, physical data 
and prices for all 
Armstrong traps and 
accessories. 
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Type 68 — 

finer mesh me 
dia and tighter 
pack for higher 
efficiency on 
small particles 


Type 44-68—4” 
—double packed 
for special appli- 
Cations requiring 
the highest effi- 

ciency. 











} bey t Type 44—1"— 

oo ng a gable crimped 
for high efficien- 
cy; for ventila 
tion, package air 
conditioners, 
furnaces, etc 


Type 44—2”— 
general ventila- 
tion for dirt, 
lint, paint, 


ai r grease, oil, etc. 


Type 44—4”" — 
for greater dirt 
Capacity 








Type MZ—2”— 

zinc chromate 

painted before 

and after assem- 

bly; hot dipped 

Because one filter won't do every air cleaning job, Farr Company has nine = Med 9 Except as noted, 
standard types designed to handle practically any dirt condition. Each ventilation ap- ya er whe 

. ° Py . e ° | 

embodies the famous herringbone-crimp media design and other Far-Air eso herringbone -crimp 
quality features, but differs in materials, thickness, etc. When you select > cease = 
the type you need from the Far-Air line, you are assured of getting the most frames. Other ma- 
practical solution for your particular dust problem. Remember, the operat- Type MZ7—4"— terials are alumi- 
: ; 2. ; ; we + num, stainless 
ing efficiency of the entire air handling system is dependent on the filters — steel. and monel. 


used. That is why it is important that the right type filters be installed. Farr — in all 
field engineers will be happy to study your air cleaning problems and ; 
make specific recommendations. 











Type C4C04—2” 
—all copper me- 
dia and frame; 
for corrosion re- 
sistant water 
eliminators, etc. 


eh ae Deb ey 


- i“ 
catalog pice meet : U a FA Fe R- 


Send for complete 


e 


Farr Company, COMPA NY A Type C4C4—4” 


P.O. Box 45187, + or 

Airport Station, & s ¥4 _— except 

Los Angeles 45, t x : . 
California 
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“The JOHN SEALY 
HOSPITAL 


ta 


| UNIVERSITY OF TEXAS 
MEDICAL BRANCH 
-\ GALVESTON, TEYAS 


Architects 
Cc. H. PAGE & SON, 
tin, Texas 


Paes 





Below: Post Operative Recovery Dept. has nine beds. 
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One of the most important features of this 1000 bed hospital 
valued highly by patients and staff alike is: It is completely 
air conditioned throughout and Powers controlled. 


Left: View of Entrance Lobby with Portraits of the Founder, John 
Sealy, Sr., and John Sealy, Jr. 








Behind the scenes... 


in this modern hospital p (} W H 3 


Automatic TEMPERATURE and HUMIDITY Control 


is contributing to the ‘quality of patient care 


Radial Type Surgical Department 
shown in drawing below, is one of 
the many new concepts incorpor- 
ated in this center for healing. 


The radial type plan is based on a 
theory of centralization permitting 
a compact layout to increase 
nurses’ efficiency by reducing their 
steps. Powers automatic control of 
the working climate further in- 
creases staff efficiency and contrib- 
utes to the health and comfort of 
the patients. 


corrioosr 


ENTRANCE 
1O SuRGERY 


LY wWOGPITAL 


ctfom, Tee s 


Consult Powers when you want 
thermostatic control for any type 
of new or existing building. No 
other firm makes as big a variety 
of temperature controls for heat- 
ing and air conditioning systems, 


Being completely air conditioned 
the building requires 1250 tons of 
refrigeration. 


Almost 700 Powers Gradual Acting 
Thermostats here control 125 
Damper operators and 930 PACK- 
LESS Valves on air conditioning 
units and convectors. Other con- 
trols consist of 7 Series 100 Master- 
Submaster Controller Recorders, 
Pressure Indicating Controllers 
and 70 Powers FLOWRITE Dia- 
phragm Valves. 


| COUNTER, CABINET BELOW 
“ 


ahd 
WARMING CABINE 
17 PLASTER Sree & Thar 
16 ONSTMUMENT STEMI IZERS 
iN PRESSURE 
19 ONSTRUMENT STERN IZERS 
SURE TYPE 


72 DEVELOPING TANE & Sine 
23 BULLETIN BOARD 

24 HOSE CARINET 

25 GLASS SHIELD. 


shower baths, hydrotherapy, 
X-Ray film developing, water 
heaters, fuel oil preheaters and 
other hospital applications. 

For further information call 
your nearest Powers office or 
write us direct. 


THE POWERS REGULATOR COMPANY 


Powers PACKLESS Control Valves — 
one of the many superior features of 
a Powers control system. They elimi- 
nate packing maintenance and leak- 
age of water or steam and give smooth 
accurate control. 


Central Sterilizing Room 


FLOWRITE VALVE 


More than 60 years 
Offices in chief cites in U.S.A., Canada and Mexico 


See your phone book 


SKOKIE, ILLINOIS 3 
of Automatic Temperature 


and Humidity Control 





WHY “BUFFALO” 
AS SPECIFIED 


* What will this wheel design deliver at various static pressures ? 
What are the horsepower requirements ? Noise level ? And what’s 
the best housing? Endless testing like this in the ‘“Buffalo’”’ Laboratory — 
plus endless designing and redesigning — brought you the 
famous high-performance Type BL 
Limit-Load Ventilating Fan — and 
will continue to bring you the latest 
and finest in fans, You can expect 
this inbuilt performance whenever 
you order a “Buffalo” Centrifugal, 


axial flow or propeller fan. 


ALL TESTS in the complete “Buffalo” 
laboratory are conducted in strict 
accordance with the test code adopted 
jointly by NAFM and ASH&VE. 


WHERE WE TRY TO DESTROY WHEELS — the 
“Buffalo” vacuum test pit where wheels 
are revolved at many times their operat- 
ing speeds to discover — and correct — 
any point of structural weakness. Further 
assurance of a better fan buy when you 
specify “Buffalo”. 


BUFFALO FORGE 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING e AIR CLEANING e AIR TEMPERING e INDUCED DRAFT 











Testing fan wheel performance in the “Buffalo’’ Laboratory 





* Performance — another term for the “Buffalo” 
“OQ” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


C re) “A ~ A ne Y 171 MORTIMER ST. BUFFALO, N. Y. 


Sales Representatives in all Principal Cities 


EXHAUSTING e FORCED DRAFT e COOLING e HEATING e PRESSURE BLOWING 





Chance Vought, maker of the famous Corsair, is now 
in full production of delicately machined guided 
missile Regulus (above) and twin-jet Cutlass (left). 





American Blower H&V Units circulate conditioned 
air in hangars; 21 of these units in missile hangar 
provide complete change of air every 12 minutes. 
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Five American Blower Supply Fans and a Sprayed 
Coil Dehumidifier furnish conditioned air for offices, 
test laboratory in upper floors of missile hangar. 


<——. 


Chance Vought (foreground) and adjoining plants 
are leased from the U.S. Navy. Entire air-condi- 
tioning installation contains 7400 tons of refriger- 
ation — of which no less than 6600 tons are applied 
to the load through American Blower equipment. 


by the acre in modern Texas factory 


American Blower equipment air conditions 
more than 3 million sq. ft. of factory, office, and hangar space at 
Chance Vought — the equivalent of nearly 70 acres! 


Chance Vought Aircraft, Incorporated, Dallas, Texas, is one of America’s foremost 
aviation pioneers — having produced planes for the Navy since 1917. Currently, 
it's making some of the world’s fastest aircraft and newest guided missiles. Ress Zumwalt, missile-hangar 
To help meet exacting manufacturing standards — and to insure efficient pro- gee consultant: “Ameri- 
; "h- ‘e y > 0s 1 ° Pa . -.° can ower equipment gives top 
duction —Chance Vought uses American Blower equipment to air condition performance.” 
more than 3,000,000 sq. ft. of floor space in its factory, offices and hangars. 
The system—which includes American Blower Supply and Exhaust Fans, 
Air Conditioning Units, Chilled Water Cooling Coils, Heating & Ventilating 
Units, Sprayed Coil Dehumidifiers, Utility Sets, and Steam Coils — accurately 
controls humidity; maintains pre-selected indoor temperatures, ranging from 75° 
to 85° F.— providing ideal year-round manufacturing and working conditions. 
Do you have an air-conditioning or air-handling problem? American Blower 
engineers have a complete knowledge of the special problems of many industries. Cond Wee oli 
Aw ns , , 5 ne ae oo Canalis a — » ar allace, missile-hangar 
A call, right now, to your American Blower or Canadian Sirocco Branch Office comanantens"lnteteen tihnares 
is all it takes to have this expert know-how at your disposal. helps contractors in every way.” 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN @ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN ©) BLOWER 


Serving home and industry: NMERICAM-STANDARD + AMERICAN BLOWER » CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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a new major advancement... 
i 


SERIES HOT WATER 


Nesbitt Syncretizers and Wind-o-line may now be 
combined in a forced hot water heating 
and ventilating system in which the 
Wind-o-line tubing becomes the supply 
and return main to the Syncretizer 
in a series of classrooms—thus saving 
on construction, equipment, 
and installation costs. 





Nesbitt Wind-o-line comes 
in attractive wall-hung enclosure 
or recessed in storage cabinets 


of The Nesbitt Package 


In this series system 

the water temperature 

at all times is related to 

the outdoor temperature, 

thus improving the individual 
room temperature control 

provided by the Syncretizer, and 
the protection against cold surfaces 
furnished by the Wind-o-line. 





school mechanical system costs 


Classroom comfort and protection 


WIND-O-LINE 





I. YOU are interested in school construction costs, it will pay you 
to study how this latest Nesbitt development meets today’s needs 
and gives more for the school-building dollar. 

In forced hot water applications Nesbitt Syncretizer heating 
and ventilating units with Wind-o-line radiation may be installed 
in series-loop circuits, in which the copper tubing of the Wind-o- 
line system serves as the only required supply and return piping 
for multiple-classroom groupings or entire wings. 


COSTS REDUCED Savings in equipment: Smaller pipes and pumps 
are required because the Nesbitt System is designed to provide 
the needed heating capacity with water quantities of from one 
half to one third those required in conventional systems. Saves 
on both first cost and operating cost. 

Savings in construction: Wind-o-line supplies Syncretizers, elimi- 
nating costly pipe trenches, mains, runouts and pipe covering 
in much of the building. Other piping is simplified. 

Savings in installation: Mains and piping are smaller, shorter, 
simpler. Packaged piping within the Nesbitt Syncretizer unit 
ventilator reduces installation labor at the site. See above. 


COMFORT INCREASED Variable water temperature control: Re- 
lating the available heat directly to outdoor temperatures improves 
the control of individual room temperature by the Syncretizer. 
Improved cold surface protection: Because the system water tem- 
perature increases as outside temperature falls, Wind-o-line pro- 
tection against cold window downdraft and bodily heat loss is 
continuously related to actual needs. 

Off-time temperature maintenance: Without additional investment 
in equipment, the Nesbitt System maintains safe basic building 
temperatures during overnight, holiday, week-end shutdowns. 


reduced 
increased 


SYSTEM 


Packaged piping reduces installation cost. 
(a) Crossover return tubing, expansion loop, 
and air vent fitting come pre-assembled 

and connected to the heating element. 

(b) Crossover supply tubing, expansion loop, 
and balancing valve are furnished installed, 
leaving a minimum of piping at the site. 





F: The Series Wind-o-line System S 
offers you these 


advantages 


Better room temperature control 


Increased protection against cold 
surfaces and window downdraft 


Costly pipe trenches eliminated 
Pipe covering and traps eliminated 


Smaller pumps cost less, operate 
with greater economy 


Shorter, simpler mains and piping 


Packaged piping in the Syncretizer 
reduces installation costs 


No extra controls and equipment 








required for night heating 
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FAHRENHEIT AT FINGERTIPS 

144 different temperatures at scattered 
locations throughout the home office 
building of Mutual of Omaha and United 
of Omaha in Omaha, Nebraska, can be 
checked at the pressing of a button by 
means of multi-point ElectroniK Preci- 
sion Indicator. The building’s mechanical 
engineering superintendent can get the 
temperature data he needs quickly and 
accurately, without moving from the cen- 
tral control panel. 
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@ FOR MEASURING AND CONTROLLING 
steam heating coils 
reheat coils 
sequenced heating and cooling coils 
primary air supply systems 
chilled water temperatures 


VUGREEEEELE 
VEGHELGRELE 


space, air, liquid and steam temperatures 
differential pressures 
air conditioning loads 
. and many others 
Electronik Electronik 


@ BROWN INSTRUMENTATION INCLUDES... temperature recorders multi-point 
and controllers Precision Indicators 








Hor your air handling 
systems central control- 


it pays to specify Brown Instruments 





HE CONTROL centers of your building’s air 

handling system can give you the full benefits 

of increased efficiency, simplified supervision and 

peak performance when you utilize Brown record- 
ing and controlling instruments. 


The ideal companions for Honeywell air-condi- 
tioning controls, Brown instruments encompass 
a diversified line. They cover literally any vari- 
able that can be encountered in a complex system 
. . . temperature, pressure, flow and humidity. 


You get plus values in performance. Brown instru- 
ments are famous for their ability to deliver high 
quality, trouble-free service that results in max- 
imum operating economies, power savings and 
maintenance of comfort. They’re the leading 
choice of industry for process control applications 
...and they’ve been selected for many major air 
handling installations. 


You get plus values in engineering. Made by the 
Brown Instruments Division of Honeywell, the 


world’s largest producer of controls, these instru- 
ments are backed by extensive know-how in the 
air handling field. They are custom-fitted to the 
individual job by men who are thoroughly fa- 
miliar with the equipment, processes and specifi- 
cations peculiar to this type of application. 


You get a single responsibility for control. Only 
Honeywell, with its complete family of instru- 
ments and controls, can give you the advantage 
of a single source for all control equipment for the 
entire air-handling installation. 


Your local Honeywell salesman will be glad to 
discuss how Brown instruments can fit into your 
system’s control center. Call him today .. . he’s 
as near as your phone. 


MINNEAPOLIS-HGNEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


H Honeywell 


BROWN *NSTRUMENTS 


@ REFERENCE DATA: Write for new Catalog SA 1810 A. 
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Brown Flow Meters Brown Pressure Brown Humidity Resistance Wet and dry bulb 


. . indicating, Recorders Recorders 
recording, controlling, 
integrating 


thermometer bulbs assemblies 
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.-- Simplify Service 


These Components are Designed to Work Together 
and They re Backed by Nation-Wide Service 


Cut Engineering Time and Cost. Select all com- 
ponents for your complete drive... motor, control 
and Texrope V-belt drive... from one source. All 
ratings are coordinated to make selection easier. 
Parts match up properly. 

Reduce Installation Costs. Parts fit together easily 
at assembly because they are designed and built to 
be used together... to fit a single set of standards. 
And, of course, you have one responsibility for the 
performance of the complete drive unit . . . one reli- 
able guarantee of satisfaction. 


Get Nation-Wide Service. Allis-Chalmers contin- 


ues to serve you and your customers after your 
equipment is installed. In addition to 76 district 
offices, there are almost one hundred Certified Serv- 
ice Shops located in every industrial area in the 
country. These shops are carefully selected, inde- 
pendent shops that use only factory-approved parts 
and methods in servicing Allis-Chalmers equipment. 


For an experienced specialist to help you select 
the best drive for your installation... for coordinated 
equipment . .. call your nearby Allis-Chalmers Dis- 
trict Office, or write Allis-Chalmers, Milwaukee 1, 
Wisconsin. 
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Texrope 
Drives 


Handy Guide to 
Texrope Drives 


Motors 


Handy Guide to 
Motor Selection 


Control 


Handy Guide 
to Starters 


i 
\ 
f Reduced-Voltage 
fi 
H 


14B7733 51B6052 


Squirrel-Cage 
Motors 


TEFC Motors 


51B6210 2086051 


51B7225 


Starters 14B7215 
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CHALMERS 
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Texrope is an 
Allis-Chalmers trademork. 
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One reason Westinghouse Air Conditioning lasts longer and needs less maintenance is the Stroboscopic Balancing Test you 
see at left. The crank-shaft-assembly of every compressor is inspected under the penetrating stroboscopic beam. This beam 
spots the minutest out-of-balance surface, and highlights it, by number, for correction. This is the type of testing that results in: 


19 Years of Uninterrupted 


AIR 


CONDITIONING 


with unbelievably little maintenance 


you CAN BE SURE...1F iTS Westi nghouse 
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In 1936, the Barbizon-Plaza Hotel, overlooking Central Park 
in New York City, installed a Westinghouse Air Conditioning 
System. Since then it has operated 16 hours a day, April to 
November, without interruption. 

Today, 19 years later, the original Westinghouse Compres- 
sor that makes up the heart of the system is still performing 
at peak capacity. 

And unbelievable as it sounds, this Westinghouse compres- 
sor has never been opened for inspection—or repaired. It is 
still in use—after 19 years. 


HELPFUL GUIDE TO COMPLETE WESTINGHOUSE LINE 
. » » Yours for the asking. To show you at a glance the complete 
range of Westinghouse equipment, Westinghouse offers a handy 
reference folder on commercial and industrial air conditioning. 
Covers Unitaire® package units, heat pumps and components for 
field-assembled installations, For your free copy, write directly to: 
Westinghouse Air Conditioning, Dept. HP-2, Box 510, Staunton, Va. 
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ONIC AIR 


As You Like It! 


Only AAF Offers Electronic Precipitators in a Range of 
Efficiencies with a Choice of Maintenance Methods 


OOK them over! This is AAF’s line of electronic pre- is certain to solve your air cleaning problems in the 
cipitators. All are highly effective in the removal of manner and at the cost that insures a maximum return 
dust and smoke. But each was designed with a different on your “clean air investment”. 


group of needs in mind. Efficiency ratios, maintenance 
methods, air volumes, space requirements and initial cost 
are all vital factors that vary with individual jobs. That's 


For complete product information, call your local AAF 
representative or fill out and mail coupon. 


why AAF offers you the proven benefits of electronic 
precipitators in three distinct “packages” —one of which 


MODEL F 


S Scho -MATIC 


For ’Round the Clock 
Delivery Of Uniformly 
Clean Air 


ERE’S the “robot” of modern elec- 

tronic precipitators. The Model F 
Electro-Matic’s high efficiency remains con- 
stant because of continuous, self-cleaning 
action. There’s no dependence on the whims 
of a maintenance crew—no time out for 
washing down plates with hot water—no 
need for extra water and sewer connections. 
Electro-Matic’s collector plates are auto- 
matically cleaned and re-oiled daily—are 
always in peak condition for the precipita- 
tion of dust and smoke particles. New type 
collector plates increase surface area 53% 
to further reduce possibility of dust build- 
up and insure constant low resistance. 








New Model F Electro-Matic col- 
lector plates increase unit's dust 
collecting surface area 53%. 





aul BETTER AIR 


CLEANIN © Is OUR 


BUSINESS! 


Selectotherm — an 
automatically con- 
trolled high vacuum 
steam heating sys- 


With TYPE H SY | iW fs Ry 
q : i | - 

WASHER 4 | ~pi-f- 
Se loss to provide even, 

j : constant warmth. 


Featuring 
“Push-Button” 
Maintenance 





A stationary-plate type electronic precipitator which, with the 

addition of the Type H Washer, provides for the washing 
of collector plates by a set of traveling spray nozzles. herman nelson 
Unit Blowers — a 


The operation is fully automatic after starting button is pushed. a aed to 
+e : ; f direct and belt 

If manual cleaning is preferred, plates may be serviced in diheus enieenl tas 
7 ? : Acme - 

place or easily removed for inspection. porn gy fe 4 
eters ond capacities. 








The Low Cost, Dry-Type sia 
Electronic Filter CLONE—o ‘high efficiency 


hydro-static precipitator 
designed for the collection 
of both coarse particles 


This electronic air filter offers pt ge A ge agp omy 
double protection in that its Airmat Se 
paper media continues to filter the —_ 2 oe Saw os 
air even if the electronic action be- 
comes inactive. When the low cost 
Airmat paper has accumulated a full dust load, it is discarded 
and easily replaced with clean media which returns the filter 
to its original efficiency. An Electro-PL Unit consists of a frame 
and collector element. By riveting frames together, units are 


quickly assembled into straight bank or “V" arrangement. 





American Air Filter Company, Inc. 
373 Central Avenue, Louisville 8, Kentucky 


I would appreciate receiving catalogs 
describing the following equipment— 


0 AAP Electronic Precipitators 

© WMimeis Selectotherm 

oO herman nelton Unit Blowers 

[] ROTO-CLONE Dust Control Units 


on Aix Bitter 


COMPANY, INC. 





373 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 
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De Laval IMO rotary pumps can be 
furnished for almost any filvid han- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


ee EES 


De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 
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benefits that should be considered in making pump selec- 
tions. The absen e of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 871 Nottingham Way, 


Trenton 2, New Jersey. —_vu-301 








Unit Air Conditioners 


Serve this busy store, as well as restaurants, hotels, 
offices, factories and many other businesses, every- 
where. Note how neatly the conditioner was 
adapted to the layout of the store through duct- 
work: this is typical of the complete engineering 
service you get with Frick equipment. 








Frick air conditioners have many advantages... 
larger cooling surfaces .. . insulated condensers... 
self-cleaning filters . . .heavier,quieter construction 
... three sizes... backed by over 70 years’ refrig- 
eration experience. 


Get full details on other important features from 
<< - Frick Bulletin 522. Some good territories open for 
—_ qualified distributors. Write, wire, phone or visit 


_—_ 
Frick Unit Conditioners are built in 3, 5 and a DEPENDABLE REFRIGERATION SINCE 1B8B2 
7% horsepower sizes. The largest is illustrated. p>] 7 © KK R §& 
Finish is a beautiful Hammermatic mottled = Bory 
blue-grey. WAYNESBORO, PENNA. 2 
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NO LOSS of sales reported when Hess Brothers, Allentown, Pa., department store, installed this high pressure air conditioning 
system on its three upper floors. Linked with system already in use on lower floors, it points up the advantages of... 


Kno-Draft High Pressure Air Diffusers 


authoritative 48-page textbook on the 


A neat solution to air conditioning a 
department store without disrupting 
sales was worked out by Carrier 
Corporation engineers for Hess 
Brothers, Allentown, Pa. 

Key elements in the installation 
are Kno-Draft High Pressure Air 
Diffusers. These permit use of smaller 
than ordinary ducts, yet provide 
draftless air distribution and equal- 
ized temperature throughout the area. 
Built-in sound baffles assure quiet air 
delivery. 

Installation was done in quarter 


sections on each floor simultaneously. 
Thus, only minimum rearrangement 
of selling space was necessary. 
Dropped ceilings cover half the 
depth of ducts, giving them a shallow 
beam appearance. The Kno-Draft 
High Pressure Air Diffusers 
themselves are easily and 
quickly attached to the ducts. 
Kno-Draft High Pressure 
Air Diffusion is one of the 
newest and most efficient 
methods of air conditioning. 
Connor engineers have prepared an 
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subject. Write on your letterhead for 
a copy of Bulletin K-33. Connor 
Engineering Corporation, Dept. G-55, 
Danbury, Connecticut. 


o- draft: 


high pressure air diffusers 
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Corrosive circulating water tamed here 
by these CRANE VALVES 


THE CASE HISTORY — Almost 2 years’ operation without any CRANE No. 1610 PACKLESS 
maintenance of valves on circulating water lines to condensers, DIAPHRAGM VALVES 
and on priming and instrumentation systems—with no trouble 
in sight. That’s the experience of Southern California Edison . , 
P pre . . phragm has longer life because it seals the 
Company’s 280,000 k.w. steam station at Etiwanda with Crane b . 7 : 
7 onnet only—is not subject to the cutting 
Packless Diaphragm Valves. and crushing encountered when also re- 
The plant’s engineers knew that sediment in recirculated quired to do the seating. Separate disc 
water would quickly cut out the seats in ordinary valves and its gives control of fluid even should diaphragm 


corrosive elements would attack working parts to make valve fail. Wide selection of materials and sizes. 
operation difficult. Write for folder AD-1942 or see your 


Crane Representative. 
Not so with Crane Packless Diaphragm Valves. Their sealed 
bonnet keeps working parts out of contact with line fluid—free 
of corrosive effects. Separate disc construction with pliable in- 
sert resists erosion—seats tightly even on foreign particles. 
Large or small, these valves operate easily with fewer turns to 
the cycle Typical Crane quality throughout—they’re made bet- 
ter to do the job better—a bigger value for the thrifty buyer. 


CRANE CO. 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas ° 


VALVES ¢ FI PIPE * KITCHENS ¢ HEATING 


No packing to maintain. Neoprene dia- 





ad 
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@ SUCTION OIL HEATERS 


Compact, economical heaters. For use instead of pipe coils in 
bottom of tank. Only oil to be pumped is heated. Furnished with nozzle 
for welding to tank or with flange for bolting. Bulletin No. 54-79. 


@ FUEL OIL PREHEATERS 


Heating of fuel oil prepares it properly for complete combustion 
in the burner. Work done by a good preheater, such as 
ADSCO Type “P’’, permits the use of heavier grade, 

less costly fuel oil. Bulletin No. 54-79-1. 


@ EXPANSION JOINTS 


ADSCO Corruflex Packless Expansion Joints require no maintenance 
and cost less than pipe bends. Sizes to 54". For pressures 

to 300 psi. and higher, temperatures to 1600F. 

Various designs for special purposes. Slip-type joints 

offer long traverses with rigidly guided slips. 

Bulletin Nos. 35-51A and 54-10. 


4 © 


for complete heating 


© PIPE LINE ACCESSORIES 


Pipe alignment guides insure straight movement of 
pipe into expansion joint. Pipe anchors, 

for underground pipe lines, withstand full thrust 
of piping. Bulletin No. 35-70H. 


© INSTANTANEOUS WATER HEATERS 


Furnished as either steam tube or water tube type. Of simple U-bend 
design with removable element. For heating domestic 

or process water. Also used as a convertor for space heating. 

Bulletin Nos. 54-77A and 54-78A. 


@ STORAGE WATER HEATERS 


Wide choice of tank materials, including non-corrosive metals, or 
phenolic-resin lined steel. Welded construction in vertical 

or horizontal types. Removable U-tube element. Built 

to Code requirements. Bulletin No. 54-75B. 


AMERICAN [PISTRICT STEAM [PIVISION 


Apsco INDUSTRIES. INC. a 


NORTH TONAWANDA , NEW YORK PRODUCTS 
PLANTS: NORTH TONAWANDA, N. Y. — RICHMOND, CALIF. 
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gling starts and 
overloaded circuits... 


SPECIFY THE 


SINGLE-PHASE 
MOTOR Performance-Rated 
FOR YOUR JOB 





Even if you have severe starting current limitations, you can 
select the torque you need for sure starts and smooth pull-up 
to speed from the Century Performance-Rated Single-phase 
line. In addition, Performance-Rating also allows you to select 
Capacitor Motors... % to 20 H.P. provide high | the size, speed, mounting and enclosure to fit your application 
starting torque, very high pull-up torque and require © 
normal starting current. They are available in drip | Whatever Your Motor Job... there’s a Century Motor 
a dust proof and explosion ? Performance-Rated to handle it with top effectiveness. Contact 
‘ we your nearby Century branch office or Authorized Distributor 





Me Gab 


Repulsion Start, Induction Motors (type RS)... from % to 7% H.P. provide very 
high starting and pull-up torque, yet require unusually low starting current. They are 
available in drip proof and splash proof enclosures. 


i 
kK 


Performance-Roted 
Motors 
Ye to 400 H.P. 


1806 Pine Street, St. Lovis 3, Missouri * Offices and Stock Points in Principal Cities 
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OW SAM 


AIR CONDITIONING 


in one compact unit... 























“ROOMAIRE” CONDITIONER by Young 


for HOSPITALS, HOTELS, MOTELS, 
SCHOOLS, APARTMENTS, HOMES | 


AR eo Lk RS 


“Roomaire” Conditioners provide four season air con- 
ditioning in one compact, individually controlled unit. 
They cool, dehumidify, heat, ventilate, filter and circu- 
late, operating with hot water in winter and chilled 
water in summer .. . using the same piping. 

“Roomaire” units are ideal for installation in hotels, 
hospitals, motels, schools, apartments, homes and public 
buildings where individual room conditioning is desira- 
ble. Only 9%” in depth, the “Roomaire” Conditioner 
requires a minimum amount of floor space, and it can 
be partially recessed if desired. 

The functional design of the “Roomaire” unit pro- 
vides efficient air distribution through grilles at the top 
and front of the cabinet. Recirculated air is drawn 


FOR MORE DETAILS MAIL COUPON TODAY 


RADIATOR COMPANY 


ewe 


be “Roomaire” Conditioners can be 
installed either free-standing or 
partially recessed. 


k 
a 
2 


through a return air grille at the bottom of the unit and 
fresh air can be admitted through a dampered opening 
in the back of the unit (optional). All air passing into 
the unit is filtered through permanent, cleanable type 
filters. Component parts are completely accessible with 
removal of the front panel. 

“Roomaire” Conditioners are available in three sizes, 
200, 400 and 600 cfm with nominal cooling capacities of 
%, 1 and 1% tons to meet every room conditioning re- 
quirement. For complete details on ““Roomaire” Condi- 
tioners see your nearest Young Representative listed in 
the yellow pages of your telephone directory or fill in 
the coupon and mail it to the Young Radiator Com- 
pany, Racine, Wisconsin. 


YOUNG RADIATOR COMPANY 

Dept. 515-E, Racine, Wisconsin 
< Please send me your free Cota- 

log No. 7754 completely de- 

scribing ‘‘Roomaire’’ Condi- 

tioners by Young. 








Young 


HEAT TRANSFER ENGINEERS FOR INDUSTRY 
gel Air Conditioning Products ES a Spe Dh OTE Es ee 
ndustry. 


Gentile “Wen east Heating, 
Aviation and Industrial Applications. for Home and 


Executive Office: Racine, Wisconsin, Plants af Racine, “sonata Mattoon, Iilinois City 
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RACINE, WISCONSIN Position 

















"MARLEY Cooling Towers 


are Professional Products 
sold only 


(through professional channels’ 
cdl 


Tee 22 ee eww, 
es 5 


Spratower 
Aquatower 


No doubt about it—from the standpoint of engi- 
neering, Marley cooling towers are “tops”. And to 
make sure that the ultimate user receives all the 
benefits of this excellent engineering, Marley dis- 
tributes its towers only through professional 
channels. 


Selecting, sizing, installing and servicing cooling 
towers are all jobs that require technical training, 
skill and know-how. That is why Marley cooling 
towers reach the user only through you—the air 
conditioning engineer and contractor; that is why 
they are installed and serviced only by your ex- 
perienced mechanics. 





AquaCoolet 


Marley does more than any other manufacturer 
to help you select, install and service cooling 
towers. Marley products are engineered for the 
easiest possible installation. Marley Sales Engineers 
(all technically trained specialists) in 55 cities are 
always available for advice and assistance. The 
company provides complete technical manuals on 
every Marley tower. 


For further assistance, Marley publishes “Pack- 
aged Cooling Tower Know-How”, a comprehensive 
brochure on installation that tells and shows how- 
to-do-it, as well as when, where and why. Write 
today for your free copy on your company’s 
letterhead. 


The Marley Company 


Kansas City, Missouri 
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See for yourself why you don’t replace 
seats in Dunham Traps 


A glance at this photograph quickly tells the entire story. Dunham's 
flat valve disc closes flush against the trap seat. Since Dunham's flat 
disc does not fit into the seat . . . isn’t tapered or conical . . . there’s less 
chance for erosion, wear or wire-drawing. 

Dunham Radiator Traps always assure easy passage of air, water 

and foreign matter. No clogging. Extra-large, non-clogging seat 
opening is unrestricted by any guide. There are no bellows to stick, 
no field adjustments to make. 
Steam Specialties are our specialty . . . and have been since we per- 
fected the first commercially successful thermostatic trap over 50 
years ago. Next time you need anything at all in the steam specialties 
line, do as so many have done for so long—Depend on Dunham for 
all your needs, 


HEATING & COOLING 
EQUIPMENT 


RADIATION « CONTROLS « UNIT HEATERS * PUMPS « SPECIALTIES 
QUALITY FIRST FOR OVER FIFTY YEARS 
Cc. A. DUNHAM COMPANY « CHICAGO * TORONTO * LONDON 
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Dunham Radiator Trap 
3 sizes: 5 patterns; to 700 EDR 


Clip and mail coupon for full information 


Cc. A. DUNHAM COMPANY 
Dept. HPAC-5, 400 W. Madison St., Chicago 6, Ill. 


Send literature on Steam Specialties line 


Name_ 


_ ——_ 
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POWER FACKED 


FRAME SIZES 


New Fyptuiah lo S eyfeclion 


@ MORE POWER e BETTER PROTECTION ioe yur el ine 
Thomas’ Register, Mac- 
Rae's Bive Book, Conover- 


@ SMALLER SIZE @ LIGHTER WEIGHT | tics: Purchasing direc. 


tory, or write — 











Of course, the former NEMA frame sizes 66 to 505 (1/3 to 150 H.P.), incorporating 
the latest advances in motor design, will remain in production. 


THE LIMA ELECTRIC MOTOR COMPANY 4989 Findlay Road Lima, Ohio 


Representation throughout the U.S., Canada and abroad 








FIRST. ..FOR MOTORS... DRIVES... GRINDERS 
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The Stearns-Roger 
Building, home office 
of the firm at Den- 
ver, Colorado, de- 
signed, engineered, 
and constructed by 
Stearns-Roger with 
Mr. J. Roger Musick 
as consulting archi- 
tect. 





Air Co 


and Ingersoll-Rand Centrifugal 
Pumps play their part... 


Installations such as this are becoming the rule rather 
than the exception these days. Even in the cooler areas 
of the country, office buildings, theatres, shopping centers, 
restaurants, hotels, hospitals, etc. are catering to the com- 
fort of their employees and customers with central sys- 
tem air conditioning. 
Ingersoll-Rand Centrifugal Pumps from 4% horsepower 4 : 

4 i a A An Ingersoll-Rand Class 4CRVL 20 horsepower cradle- 
up are ideal for cooling tower or chilled water service mounted pump on cold water circulation service. De- 
anywhere. These dependable pumps help give indoor pee Peet ir rn, 
comfort day in and day out with minimum maintenance ae eee peg yom cme oe thn a 
and maximum efficiency. Delivery 610 gpm—head 85 feet. 

When you are working on an air conditioning job 
check Ingersoll-Rand Circulating Pumps to do a bonus 
job for you. In the meantime, write for full information 
on I-R pumps for air conditioning service. Remember, 
the job is never too small nor too large for the Ingersoll- 
Rand Line. 


Ingersoll-Rand 


9-165 11 Broadway, New York 4, N. Y. 
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the ultimate in efficiency 
where budgets control the building plans 


@ The First Methodist Church of 
Plainfield, Iowa, had to be more than 
just a church to warrant the expense 
of its construction. Consequently, 
architects Schweikher & Elting, al- 
though limited by a budget of 
$67,000, designed this remarkably 
flexible building for the local popula- 
tion of 1300. It includes: 
e A church assembly room for 140 
worshippers. 
e A social hall with stage that will 
seat up to 90 people. 
e A 350-sq. ft. kitchen to serve the 
social hall. 


e Four distinct classrooms with slid- 
ing walls. Will seat 70 persons. 

e All the storage, office and service 
space required of a small com- 
munity building. 

e A complete radiant heating sys- 
tem of USS NATIONAL Steel Pipe. 


In such installations where effi- 
ciency is the key word, there is no 
better choice of materials to be made 
than NATIONAL Pipe—dependability 
at a moderate price. So dependable 
that architects and contractors have 
been specifying it for over 60 years 
as the “‘standard”’ for conventional 
plumbing and heating systems. They 


know that NATIONAL Steel Pipe has 
the inherent characteristics neces- 
sary to meet the requirements of 
such applications—smooth, uniform 
bending; sound, strong welding prop- 
erties; and long service life—char- 
acteristics that have made it the 
largest selling pipe in the world. 
For further information on the ap- 
plication of USS NaTIonat Steel 
Pipe to radiant heating and snow 
melting services, write: 
NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION 
PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS NATIONAL Steel PIPE 
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“HS” 


CONDENSATE 
PUMP 


Furnished in single or duplex units. 





yr 


SEND FOR YOUR COPY 


Complete engineering data and ca- 
pacity tables are yours for the asking. 
Be sure and send for Bulletin No. 
14-A. 


Here's a condensate pump that spells savings for you all 
along the line . . . from the very start — its installation costs 
less... and year after year of efficient service its operating 
cost, is still less, than comparable pumps. 


The performance and dependability of the popular Skid- 
more "HS" Pump is well reflected in the hundreds of in- 
stallations throughout the country. The type HS Pump is 
designed to operate at a wide range of pressures — in- 
cluding operation at high temperature encountered in con- 
densation pump service. Pump consists of horizontal unit 
with motor, receiver and float switch, mounted on flat base. 
Pump can be disassembled without disturbing piping con- 
nections. 








SKIDMORE IS SYNONYMOUS WITH QUALITY AND 
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ENGINEERING LEADERSHIP SINCE 1921 





Wagner Y 


mOoTORS te, Rage Se 
LEcTRIC tT ar Sins 
. choice of leaders : 3 


The Wagner line of polyphase, drip-proof general 
purpose motors—rerated to the new NEMA Stand- 
ards—pack more power into smaller frames, but 
give you the same high Wagner Quality and long 
life performance that have made Wagner Motors 
“the choice of leaders in industry” for many, many 
years. These new Wagner Motors are fully pro- 
tected in the ball bearing models. Their construc- 
tion makes them completely drip-proof — and 
virtually splash-proof. The extra large, diagonally 
split conduit box makes wiring easy. Smaller size 
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Doubly Proveci 


Wagner Type DP Motors 
tected by rugged, corrosio 
cast iron frames, smooth 
so that no moisture can 
them. Motor feet are ca 
tegral part of the frame fo 
strength and rigidity. 


Enclosures are drip-pre 
intakes are located at th 
the endplates — air o 
cated at the base of t 
on each side. Specic 
baffles provide prote 
stator windings. 


and lighter weight means more economical han- 
dling and installation. 


These new rerated Wagner Motors retain the 
features desired by plant engineers and mainte- 
nance men. They will operate for years without 
regreasing. But... when lubrication és necessary 
or desirable, you can lubricate these motors because 
they are provided with two lubrication openings. 


Bulletin MU-202 gives full information—write for 
your copy today. 


AVAILABLE WITH RESILIENT MOUNTING 


—SLEEVE BEARINGS UP THROUGH 5 HP. 


These Wagner standard motors, in ratings up through 5 horsepower, can be 
used for specialized applications because they are available in sleeve bearing 
models with endplates that will take resilient mounts. 


You can look to Wagner for a complete line of standard motors for specialized 
applications. The wide range of types and sizes permit the selection of a 
standard motor for almost any need. 


Wagner Electric @rporation 


6370 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 








ELECTRIC MOTORS - TRANSFORMERS - INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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ORE MAN COMPLETE LINE 


of STEAM SYSTEM CONTROLS 


HOFFMAN 
COMMERCIAL 
RADIATION 


HOFFMAN 
spring keeps 
hesvysodaghecrs SUPPLY 
special graphited as 

toscomposition ring 


t 


tain a tight seal 
J the valve stem 


HOFFMAN 
telel) 
THERMOSTAT 

' 


| 
HOFFMAN MOTOR 
OPERATED VALVE 
| 
s / 
HOFFMAN 
DIRT STRAINER 


< 


eZ 
a 


~—S> 
™~ 


. 
| 
| 
HOFFMAN 
F&T TRAP 


Sa ae B 


% 





af\. 


a | 

; 
<4, 
p ton) 


~Miar| 


This heavy duty trap 
does a precision job 
under toughest serv 
ice All working parts 
are mounted on the 
cover easily re 
moved for cleaning 
without breaking 
pipe connections 


HOFFMAN 
CONDENSATION 
PUMP 


There’s a Hoffman Trap, Valve, Pump or other specialty designed 
system requirement. And, each Hoffman product is distinguished by exclusiv 
tomer satisfaction, long, care-free serv 
dependable, single source of supply and 
ordinary kind —and pay their way with 


wholesaler of heating and plumbing supplies. Catalogs available on all items. 
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HOFFMAN 
RADIATOR 
TRAP 


— 


Removablether 
mal units and 
seats are a dis 
tinguishing fea 
ture of Hoffman 
Traps, greatly 
simplifying 
clean-out and 
inspection work 


HOFFMAN 
DAFUSE BLOCK 


~~  —<- 


> oe 


HOFFMAN 
VACUUM 
BREAKER 





oilft 


eC 





HOFFMAN 
TRANSFORMER 


to give you better control of every steam 
e features that assure cus- 
ice. It’s the COMPLETE, fested, quality 


line backed by a 


responsibility. Yet Hoffman Products cost no more than the 
the fuel they save.t To avoid delays—order now from your 





¢y) THE oncy \atched 


COOLING TOWERS and CONDENSERS 


The Halstead & Mitchell Cooling Towers you 
select are matched by design to work with the 
famous Halstead & Mitchell water-cooled Con- 
densers. You need no longer buy a high-efficiency 


Remember that every cooling tower you sell is 
planned to work with a water-cooled condenser— 
then you’ll see why America’s leading manufac- 
turers of air-conditioning and refrigeration equip- 


ment have swung to Halstead & Mitchell for their 
original equipment needs in both these components. 
With cleanability you’ll sell more. Why sell less? 


cooling tower to work with a low-efficiency con- 
denser (or vice-versa) .. . a long-life cooling tower 
to work with a short-life condenser (or vice-versa). 


Near (ruarantee! 


on the wetted deck surface against rotting or fungus attack 








Only Halstead & Mitchell pressure-creosoting can provide a 
guarantee against immediate attack by fungus and marine para- 
sites .. . or chemical deterioration from acids in water. 

Added to this H&M exclusive are other major advantages. 
There’s ultra-high efficiency in the gravity-type water distribut- 
ing pan which eliminates extra pumping head required on spray 
type towers . . . and cuts down on water losses due to “atomizing” 
of water. And there’s extra-long life in stainless steel fans . . . 
and sheet steel cabinets hydraulically painted with vinsynite, 


vinyl zinc and chlorinated rubber. 2 thru 120 TONS 





Lifetime (leanability_ 


The mechanical cleaning of H&M double-tube, counter-flow 
condensers means the simplest, least dangerous method of 
restoring new unit efficiency. Whether -removing a heavy 
coating of sludge and scale, or ,a thin insulating film on 
the inner walls of the copper tubing, the mechanical clean- 
ing tool restores heat transfer efficiency in a matter of 
minutes. The result is lowered discharge pressures . . . more 
heat carried off by cooling water . . . lower bills. Only the 
impurities are removed . . . the thickness of the copper wall 
remains intact, and the condenser gives extra years of 
peak service. 


1/3 thru 
25 TONS 


At Leading Heating and 
Refrigeration Wholesalers 
EVERYWHERE 





ted 
als ul mf mL 


BESSEMER BUILDING @ PITTSBURGH .22, PA. 


Write for Detailed Specifications 
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Yes, and make sure 
you use adequately - sized 
dependable steel pipe 








WATER 
PLENTY of- //' |! |\::,\\\\ 
PRESSURE 


o| |]° \\\° 


Buy your Automatic Water System WOW! NOW! 











@Plenty of water and plenty of 
pressure are directly dependent on 
properly sized pipe. So whenever you 
install an Automatic Water System, 
be sure to put in dependable steel 
pipe from street main to furthest fau- 
cet, sized not only for today’s re- 
quirements, but also adequate for the 
additions and extensions likely to be 
needed in the future. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY orion Sins'ych, 
General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 
SHEETS STRIP PLATES STANDARD PIPE LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 


AND EMT MECHANICAL TUBING COLD FINISHED BARS - HOT ROLLED BARS BAR SHAPES WIRE 
HOT ROLLED RODS COKE TIN PLATE ELECTROLYTIC TIN PLATE RAILROAD TRACK SPIKES 
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Hartzell Aeverscble Fans carry a double burden 


in the power plant at this New England paper mill 


Hartzell Reversible Fans —- they move air in either 


direction with equal efficiency — have made the power 
plant boiler room at a New England paper mill a 
much more pleasant place to work. Installed directly 
over the boilers to exhaust 130° air so that mainten- 
ance operations would not be interrupted during the 
hot summer months, the five fans can all be used for 
exhaust, or one or more can be reversed for intake to 
provide spot cooling for individual areas. The value 
of the installation was further increased when the 
plant operators began using the same fans as intake 
units during the winter. In this application, outside 
air — preheated by blowing over the boiler casings — 
provided fresh air for the room and additional com- 
bustion air for the boilers. 


A simple installation, sure. But it took a special 
fan to make it work—the versatile Hartzell reversible 
fan. Simple answers to tough industrial air-moving 


HARTZEUL 


Dept. V 


This installation was handled by the Hartzell field office at 
4 Einhorn Road, Worchester, Mass., phone 6-2056. 


jobs are a Hartzell specialty. Your nearby Hartzell 
field engineer has the “know-how,” and the equip- 
ment, to help you solve your toughest ones. Be sure 
to give him a call the next time you have any air- 
moving problem. 


Div. of Castile Hills Corp. 


eon 


PROPELLER-TYPE FANS * BLOWERS 
ROOF VENTILATORS @ UNIT HEATERS 


PIQUA, OHIO | 


ENGINEERING OFFICES IN PRINCIPAL CITIES 
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TVilodine announces 


a new convector line 





designed and priced 
for every application! 


eR SETS . eta ona 


ODINE . . . recognized leader in convector design . . . 
now offers the broadest line available. There are 30 ; 
types, 8000 sizes . . . a Convector for every application. ; | 4 types . 8000 SiZeS 

Superlatively styled . . . yet budget-priced . . . this beauti- 
ful new convector line is quality-built in every detail. It’s a There's a Modine Convector to meet your exact needs: Deluxe, 
the result of over 25 years of convector manufacture, skilled . oe ee oe cullites tie Cal cee 
craftsmanship and experienced convector engineering . . . design variations. 
plus entirely new production facilities at the Modine Racine 
(Wis.) plant. 

Before you specify or buy convectors be sure to find out 
about the new Modine line. For complete details, call the 
Modine representative listed in the classified section of your 
phone book or write Modine Manufacturing Co., 1509 
DeKoven Ave., Racine, Wis. 


® 


CONVECTOR RADIATION 


CA RO OR i A IE COREE IE EE AN OO AT NC cad Saas | 
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ISHER: 


IS THE VALVE 
MANUFACTURER 
THAT LAPS THE 


SEATS OF 
DOUBLE PORTED 








VALVE BODIES 
AT OPERATING 
TEMPERATURES 





1 
p4 





i 
| 
Fisher valve being steam 


heated to specified oper- 
ating temperature. 





PGOVERNOR COMPANY - MARSHALLTOWN, IOWA 


PLDER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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Inner valve being 
“‘ground in’’ while as- 
sembly is hot. 


"SISHER 


O75 


ANNIVERSARY 
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In Philadelphia’s ‘‘big building’’ bbom— 





b 
*K Of greater Philadelphia’s 52 biggest 


uilding cago 4 °* 700 Wo 
e B q, Chicag W ’ 





postwar projects that use such equipment, - 


87% use pt — instantaneous hot water S 


heaters, storage water heaters, 
preheaters, condensate coolers, converters 
or freon coolers. Records like this are 
built on performance — achieved 
by good design and painstaking care. 
If the jobs you’re handling have 
got to be right, ask for p-k. 


The Patterson-Kelley Co., Inc. 


East Stroudsburg, Penna. 


Philadelphia 3 * 96-A Huntington Avenue, Bostor 


6 * and other principal cities 








BRING THE COST OF ROOF INSTALLATIONS 


Utility’s new blowers with weatherproof enclosures for motors and drives 
eliminate sky-high roof installation costs and weather-wear. These high-quality 
units insure a long life and a low amortized cost. 
Because a roof installation becomes the “forgotten fan; it frequently 
breaks down from lubrication neglect. Utility has made sure this can’t happen — all 
sizes feature permanently sealed, pre-greased ball bearings. They're forever impervious 
to dirt, moisture, and drastic temperature changes and require no further lubrication. 


Manufacturers of heavy and standard duty blowers for 
heating, air conditioning and ventilating installations. 
Producers of blowers and blower parts for original 
equipment manufacturers. Write for catalogue data. 


UTILITY Fe UTILITY FAN CORPORATION 911 East 59th Street, Los Angeles 1, California 


A DIVISION OF UTILITY APPLIANCE CORPORATION 
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WEIRTON 


GALVANIZED SHEETS 


for long-lived 
roofing and siding 


There’s an easy way to solve roofing and siding 
problems quickly, dependably, economically. 
That’s the Weirton way—with Weirton gal- 
vanized steel sheets. Their tight zinc coating 
resists cracking, peeling and flaking. The 
strength of steel plus the corrosion resistance 
of zinc gives added years of life. And long 
experience shows that galvanized sheets give 
more protection, with less maintenance and 
at lower cost. 


Weirton’s modern production processes, plus 
close quality control all along the line, make 
Weirton galvanized sheets a best buy for your 
roofing and siding needs. 


WEIRTON STEEL COMPANY 


Weirton, West Virginia 


NATIONAL STEEL ale CORPORATION 
ay 

















MODEL SED-E 


MODEL SED-S 


MODEL SED-VF 





MODEL SED-E — Non-corrosive 
type 321 stainless steel heat ex- 
changer. Permits installation down- 
stream of cooling equipment, for 
continuous blower operation. Aijr 
throughput in either direction. 80,- 
000 to 600,000 Btu input. 


MODEL SED-S — Same as SED-E 
except controls are at the side, in- 
stead of at the end where accessi- 
bility requires either SED-E or SED-S 
is available in sizes from 80,000 to 
600,000 Btu input in increments of 
40,000 Btu. 














. 


MODEL SEC 





MODEL SEC — Forced air furnace. 
Stainless steel heat exchanger sec- 
tions seam and arc welded. One 
piece cast iron burners with drilled 
ports. Oversize double inlet blower, 
glass or washable filters. 6 sizes — 
70,000 to 245,000 Btu input. For zero 
clearance. 





MODEL SEU 


FURNACES 


outstanding for 


commercial, industrial, 
schools, churches, 
theaters, large residential 


HAYES FURNACE MFG. & SUPPLY CO. 


2929 So. Fairfax Ave., Los Angeles 16; California 
Telephone TExas 0-3734 


REPRESENTATIVES 


M. Blazer & Son, Passaic, New Jersey. 
Blue Flame Supply Company, Atlanta, Georgia 
Eugene Bolstad, Edmonton, Alberta, Canada. 

E. B. Bomar, Phoenix, Arizona. 
Boyd Engineering Co., Albuquerque, New Mexico 
And El Paso, Texas. 
Reube ©. Emery, Nashville, Tennessee. 
F & D Distributors, Salt Lake City, Utah. 
Leudecke Engineering Co., Austin, Texas. 
McCombs Supply Co., Denver, Colorado. 
O'Connor-Okliahoma Co., Oklahoma City, 
Tulsa, Oklahoma & Wichita, Kas. 

Smith Steam Specialty Co., Kansas City, Mo. 
Toy-Holbrook, Inc., San Francisco, California. 
F. R. Young, Houston, Texas. 
Dealers Supply Company, Atlanta, Georgia. 
Jewell & Company, Hot Springs, Arkansas. 
Homer Maxey & Company, Lubbock, Texas. 
Noland & Co., Newport News, Va. 
Temp-Control Corp., Portland, Oregon 








MODEL SED-VF — Tested and ap- 
proved as a duct furnace; type 32! 
stainless steel. Re-circulated or fresh 
air enters through bottom, sides, or 
back. Built-in air bypass, vent in 
front. Sizes from 70,000 to 245,000 
Btu input. 


MODEL SEU — Suspended unit 
heater. Recirculates room air. Dif- 
fuser outlet with adjustable vertical 
and horizontal vanes. Double inlet 
forward curve blower. Continuous 
duty, variable pitch drives, raised 
port burners. 80,000 to 600,000 Btu 
input. 


MODEL SES—Forced air, suspended 
furnace for installation in suspended 
duct system. Inlet and outlet de- 
signed for sheet metal duct connec- 
tion. Double inlet forward curved 
blower. Continuous duty variable 
pitch drives, raised port burners. 








x 


Shown here are air ducts, 58'’ x 66’’ and 38” x 38”’, of the Atlantic 
City Convention Hall, which are insulated with aluminum- foil- 
faced Super’Fine. This job was handled by the Triangle Insulation 
Company, Inc., of Philadelphia, Pa. 


L-0-F Glass Fibers Super-Fine 
can reduce installation costs 30% 


When you’re after an air-conditioning contract, 
a big saving in insulation cost can be mighty 
important. 

Provided, of course, your insulation material is 
as good or better than that offered by competition. 


Here's a case in point: The Triangle Insulation 
Co., Inc., installed the insulation on the new air- 
conditioning system at the Atlantic City Conven- 
tion Hall. The job involved approximately 16,000 
square feet of duct insulation. 

The specifying engineer realized that L-O-F 
foil-faced Super:Fine offered high efficiency in in- 


Free! For helpful folder 


giving instruction in installa- 


ome 


tion, write: L-O-F Glass Fibers 
Company, Dept. 39-55, 1810 
Madison Avenue, Toledo 1, O. 
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GLASS) FIBERS 


sulation material together with a vapor barrier. 
Most important, %-pound density SuperFine 
could be installed at a 30% saving compared to 
other methods and materials. 


Here’s why installation costs less: Super: Fine 
is pliable and will conform to irregular contours. 
Easy to handle and apply, there’s no shaping or 
fitting with Super: Fine. 

Super’Fine’s fine glass fibers will not burn or 
absorb moisture, will not rot or mildew. It is 
verminproof and rodentproof. 


L-O-F GLASS FIBERS 
COMPANY 


Makers of glass fibers by the exclusive 
“Electronic-Extrusion” process 





Step Up 
to the 
Best 


genetronr 
Super-Ory 
EFREGERA WT S 


When you step up to a counter with Non-toxic, non-flammable, stable, ® 
the bright green “Genetron” counter safe. genetron 12 —WHITE LABEL 
DICHLORODIFLUOROMETHANE 


mat on it, you know you've stepped : ‘i 
up to the best refrigerants money Critical and freezing points are 


can buy. You know you're dealing well outside range of operating 
with a progressive wholesaler who uses. genetron 141 —GREEN LABEL 


ee ee ee ieceiniceteissinabh eaten tient MONOCHLORODIFLUOROMETHANE 


“Genetron” Super-Dry Refrigerants 

as the brand to offer you 

No wonder! In “Genetrons,” you 

will be getting dependable refrig- 

erants that are: 

* Super-Dry: guaranteed exception- 
ally low moisture content. 
Non-corrosive to standard equip- 
ment materials. 


solidification or congealing of lu- 
bricant. 


Miscible with oil; aid in lubrica- 
tion of equipment. 


Order today—from the man with the 
bright green “Genetron”’ mat on the 
counter! 


“Genetron” Super-Dry Refrigerants are Products of 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 








genetron 11 —orance se 


TRICHLOROMONOFLUOROMETHANE 


llied 
hemical 
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EVERY WORTHINGTON 
PACKAGED LIQUID CHILLER 
(in sizes up to 200 hp) is 
factory assembled, tested, 
and shipped as one com- 
plete package. 


Low-cost operation, easy installation... 
you get both with Worthington’s new packaged liquid chiller 


If you're interested in process cooling, refrigera- 
tion, or air conditioning, take a long look at these 
six big advantages of the new Worthington pack- 
aged liquid chillers: 

LOW-COST OPERATION — Simple variable 
Capacity control exactly matches load requirements 
— results in unusually economical operation. 

EASY INSTALLATION — All units are shipped 
completely assembled. Only simple foundations are 
needed. 

FACTORY ENGINEERING — You benefit from 
Worthington’s undivided manufacturing responsi- 
bility. Worthington makes everything — compres- 
sor, chiller, drive and controls. 


WORTHINGTON 


<P i Lee AAs —s 
ee RAMOS SSS 


MINIMUM FLOOR SPACE — Efficient, compact 
design means greatly reduced space requirements. 

LONG LIFE — over a million dollars worth of 
research went into Worthington’s Freon compres- 
sor — all aimed at making it the most durable unit 
ever. 

WIDE SELECTION — No matter what you want 
to chill— water or brine — you can get a 
Worthington packaged liquid chiller that’s exactly 
right for the job. Sizes from 7 all the way up to 
200 hp. 

Want more facts? Mail the coupon today for 
Bulletin C-1100-B52. It tells all about specifica- 
tions, features, and typical applications. -s-ss-np 


Worthington Corporation 
Air Conditioning and Refrigeration Division 
Harrison, N.J. 


Gentlemen: 
Please send me your new Bulletin C-1100-B52 on 
Worthington Liquid Chillers. 


Name 





Address 





Climate Engineers to Industry, Business and the Home ; 
City, Zone State 
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givanized 
<0 yire does 


52 


This coating will take anything the 


a 


ae 


Wheeling also manufactures 
a complete line of Galvanized 
Furnace Pipe, snap lock or 
closed seam Perimeter Heat- 
ing or Air Conditioning Pipe, 
and accessories. 


it best! 


chee! does it better 
WHEELING CORRUGATING COMPANY, WHEELING, WEST VIRGINIA 


Bead it, crimp it, fold it . . . put it 
through any fabricating process . . . 
the coating on sorTrrE Galvanized 
Sheets won’t chip, crack or flake. 
That’s because sorTiTE is ductile 
and tight coated to an amazing de- 
gree, the tightest coating produced! 

What’s more sorTire keeps its 
bright look, makes jobs look better, 
easier to please customers. 


base metal will 


Put sorTire to any test. See for 
yourself why the demand for 
SOFTITE has forced Wheeling to 
triple its production facilities in 
1955. Try sorTITE once and you'll 
see why actual users call Wheeling 
sorTrre the best galvanized sheet 
yet produced. 

For details call the nearest 
Wheeling warehouse or office. 





For your convenience, wareh 


stock i 


diately available at these locations: 


Boston, Buffalo, Chicago, Columbus, Detroit, Kansas City, Louisville, Minneapolis, New 
Orleans, New York, Philadelphia, Richmond, St. Louis. Sales Offices: Atlanta, Houston, 
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National Biscuit Company 


Chicago, Illinois 


Architect: Alexander D. Crossett, New York, N. Y. 
General Contractor: Ragnar Benson, Inc., Chicago, Ill. 
Heating Contractor: Robert Gordon, inc., Chicago, IIL. 


STEAM UNIT 
HEATERS 








- 


90 VERTICAL DISCHARGE 
HEATERS INSTALLED from 102,500 
BTU to 185,000 BTU 


$2 HORIZONTAL DISCHARGE 
HEATERS INSTALLED from 
14,800 BTU to 250,000 BTU 





WARM THE WORLD’S LARGEST BAKERY 


To achieve flexible, economical heating throughout 
Nabisco's new $20 million Chicago plant, 182 Air- 
therm steam unit heaters have been installed. The 
plant is the world’s largest cracker and biscuit bakery 
with ovens the length of football fields, almost 20 
acres of floor space.and a capacity of 167 million 
pounds yearly. 

When the area to be heated presents unusual prob- 
lems, chances are you can solve them easily and 
economically with the flexibility of Airtherm unit heaters. 


FOR HEATING SATISFACTION ... THINK FIRST OF 





Convectors 


A 


Centrifugal 
Fan Type 
Unit Heaters 


Vertical Horizontal 
Steam Unit Steam Unit 
Heaters ' Heaters 


Direct Fired Gas Fired 
Space Heaters Unit Heaters 


MANUFACTURING COMPANY 


700 South Spring Avenue @ St. Louis 10, Missouri 
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keep liquid at its 


BEST LEVEL 


... by remote control with 


ALCO 908 LECTRO-LEVEL 


CUTS OPERATING COSTS! It au/omatically maintains the 
level you choose. Just set the dial! It may be used to 
ring an alarm, control a pump or operate any electrical 
device. For all non-corrosive liquids with specific gravity 
of 0.5 or more. Write for bulletin 908. 


SEE YOUR ALCO WHOLESALER. 


w 





Designers and Manufacturers of Thermostatic A | [ () VA LV a [ (} 
Expansion Valves; Evaporator Pressure Regulators; s 


Solenoid Valves; Float Valves; Float Switches. 


861 KINGSLAND AVE. e ST. LOUIS 5, MO 
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PritcHaRD 44a COOLING TOWER— 
SEVEN IMPORTANT WAYS BETTER! 


The Loline has galvanized steel fan drive sup- 
ports and basin accessories rather than cheaper, 


less durable painted steel. 


The Loline brings grease fittings for the bear- 
ings on the V-belt drive to the outside of the 


tower for easier, safer maintenance. 


Asbestos cement board louvers are installed as 
standard, not special, equipment on all Loline 


towers, for better appearance. 
The Loline offers you an internal pipe supply 
system which permits the architect or engineer 


to completely conceal the piping. This is op- 


tional eqdipment. 
The Loline features a corrugated asbestos cement up 


board casing rather than flat asbestos cement The V-belt drive on all Loline towers features 


board sheets — for greater strength and protection. a stainless steel fan shaft for longer tower life. 


Lowest silhouette tower in the field, the LoLine /NOUSTRVS 
PARTNER FOR 
' in » - /-11 7 
over-all height is just 7’ 73} PROGRESS 
COOL/NG JOWFRS 
GAS 4 A/R TREATING £QOU/PMENT 





sr. Pritchard «co. 


REPRESENTATIVES OF CALIFORNIA 


4 PRINCIRAL CITIES 


1'on or fr ‘ c 
FROM COAST , . PRITCHARO @ CO. 


7O COAST Dept. 499, 4625 Roanoke Parkway, Kansas City 12, Mo 


ee eee 


GET ALL THE FACTS! 


NEW LOLINE BULLETIN is available to you absolutely 
free of cost or obligation. Tells you all the facts about 
the lowest silhovette tower of 75 tons capacity and 
up now available: Why the LOLINE was developed, 
illustrations and descriptions of framework and 
mechanical equipment, typical cross section, capacity 
table, optional equipment, name and address of 
Pritchard sales office nearest you. Send for your 
complimentary copy today. 


ne li ie 


J. F. PRITCHARD & CO. OF CALIFORNIA 

Dept. 499 

4625 Roanoke Parkway 

Kansas City 12, Mo. 

[[] Please send me the bulletin on LOLINE cooling 
towers. 

[_] Please have your representative contact me. 





Title 





Firm 





Address 





City 








Here is 


Yb/, 


the SPORLAN (270/4-> MC 


is the 


PERFECT 


FILTER-DRIER! 


4) 


the famous Catch-All Molded Porous Core catches-all the 
moisture, corrosive acids, sludge and foreign matter that can 
possibly harm a refrigeration or air conditioning system. 


Being molded of minute particles of a 
highly efficient desiccant, then double activated 
and moisture proof sealed after assembly, the 
Catch-All core dries the refrigerant down to an 
end point so low that any remaining moisture 
is absolutely harmless. Harmful corrosive acids 
are also adsorbed and retained. It cannot powder 
or pack, and the refrigerant cannot by-pass or 


channel around it. Even foreign matter as minute 
as nine microns is filtered out with negligible 
pressure drop. 


That’s why engineers everywhere say...if you 
want perfectly clean, perfectly dry, acid free 
refrigeration and air conditioning systems, buy 
Sporlan Catch-Alls, the perfect Filter-Drier! 


Ask your wholesaler for the Sporlan Bulletin 40-10 today! You'll find 


Catch-Alls available in progressive sizes from 3 to 
192 cubic inches in flare or sweat connections. 


RUAN VALVE COMPANY 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 





EXPORT DEPARTMENT: 89 BROAD STREET NEW YORK 4, NEW YORK 
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Your 
air conditioning 
problem 
can be 


a “‘breeze’’— 





>. 
THE BETTMANN ARCHIVE 
How's this old-time gadget for atr conditioning service! If you need 
e advice on your clients’ air conditioning problems, you can get 


specialized assistance from Airlemp 





IRTEMP telp you! 


AIRTEMP SERVES ALL AMERICA 


Airtemp can guide you in planning your 


commercial and industrial air conditioning ~~ CAN PUBLISHING COW: 
' Y , Ft. Smith, 
You Get Guidance of Top Engineers . a 
Your needs get individual attention. Airtemp Construction Corpora- ’ Company. 
tion, subsidiary of Chrysler Corporation, brings you the advisory 
service of engineering specialists. 
You Choose from a Full Line of Equipment 
You can select your individual system from the complete Airtemp STUART INVESTMENT BUILD- 
line. Airtemp offers every type of modern, precision-built air condition- - Li _ ol yt gy 5 
ing equipment—conventional or specially-engineered—for a room or pany Built in 1937. 
a building. 
You Have the Prestige of a Leader WAVERLY GROWERS CO- 
The Chrysler name brings you tremendous public acceptance. OPERATIVE, Waverly, 
Airtemp’s reputation is built on 18 years of experience and leadership F103, Contractor: H 
2 I s _ g. 
in air conditioning exclusively. Florida. Built in 1947. 
You Get Finest Service throngh the Years 
You can depend on local Airtemp service in the years to come. Trained 
personnel and facilities throughout the nation guarantee satisfaction 
All at a Low Cost That Will Surprise You 
You save money on Airtemp’s low installation costs, low operating 
costs. Extra economy like this results from Airtemp’s efficient design 
and operation. 


Write for Full information \ anv 
For complete details on how Airtemp Comfort 
can be of service to you, write to: 
Airtemp Division, Chrysler Corporation, 


Dept. HPAC-5-55, Dayton 1, Ohio. 


AIR CONDITIONING ¢ HEATING FOR HOMES, BUSINESS AND INDUSTRY 
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POWELL VALVES...THE COMPLETE QUALITY LINE... POWELL VALVES 


tT Y 


referred for recision 
and |>erformance 


Powell Valves are the choice of engineers because 
they know every valve is precision made, meeting 
every specification—every time. 

And there are other good reasons why engineers 
prefer Powell Valves—because Powell Valves are 
dependable . . . economical . . . and Powell has the 
COMPLETE quality line of valves. 

Consult your Powell Valve distributor. If none is 
near you, we'll be pleased to tell you about our 
complete line, and help solve any flow control 
problem you may have. 


The Wm. Powell Company th 
FIG. 560—Bronze Regrindable Horizontal Cincinnati 22, Ohio.. 1 0 4 year 
Swing Check Valve for 200 Pounds W. S. P. 
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FIG. 150—Bronze Vulcanized FIG. 500—Bronze Screwed-in FIG. 2608—Bronze 
Composition Disc Globe Valve Bonnet Gate Valve for Full Flow Globe Valve 
for 150 Pounds W. S. P. 125 Pounds W. S. P. for 200 Pounds W. P. 


ELL VALVES 
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Ye KRITZER QUALITY 


Lifetime coils of heavy alum- 
inum fins permanently bonded 
to 5%” O.D. copper tube. Ma- 
terials and workmanship guar- 
anteed. 


ya LOW INSTALLATION COST «|| SHH 
One section of Kritzer Coils —-_ 


equals many lengths of ordinary 
tubing. e e 

Heating contractor can install FLOOR Ra d | (J nt Pq n al H eat n 
entire system without special co- ' g 
operation from other contractors 


because the coils are not imbedded 
in any building material. 














Wu JU 























Ye NO HEAT DAMAGE 


Coils heat air only; they do 
not touch any part of the build- 
ing. Therefore, no “call backs.”’ 





te EASY INSTALLATION 


With Kritzer ‘‘Redhead’”’ 
hangers, the coils automatically 
go into proper position. All joints 
are sealed with solder rings. 





te CUSTOMER SATISFACTION 
Thousands of Kritzer Radiant WRITE FOR BULLETIN 155 


Panel installations are providing Please send your request on 
satisfying, healthful comfort in your company letterhead to: 
all climates—in all weather. A - KRITZER RADIANT 
satisfied customer is your best COILS, INC., 

salesman. Build a sales force with » 2901 Lawrence Avenue, 
Kritzer Radiant Panel Heating. Chicago 25. 


rig 


SLOPE TOP STANDARD UNIVERSAL CONVECTOR, KRITZER 
BASEBOARD BASEBOARD BASEBOARD SLOTTED FRONT FINNED TUBE 


REPRESENTATIVES IN PRINCIPAL CITIES 
SEE YOUR JOBBER FOR KRITZER PRODUCTS 


“IF IT’S KRITZER, IT’S RIGHT, SIR!” 
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Petro Industrial Oil Burners 


- PAID FOR THEMSELVES 
DURING THE FIRST YEAR 


for the 


WYETH LABORATORIES, INC. 
Philadelphia, Pa. 


“Petro oil burners saved us $6,349 on 
fuel the first year—and in addition we 
enjoy better heating and more horse- 
power from our boilers,” says E. C. 
Beeler, Plant Engineer. 


FUEL SAVINGS JUST DON’T HAPPEN 

there has to be a reason—and the Petro 
“Thermal Viscosity System” is the reason 
Petro equipment owners all over the country 
save thousands of dollars every year! It’s a 
simple, foolproof fuel preheating system which 
lowers the viscosity of the low-cost, heat-rich 
heavy oils and enables users to burn them 
with complete reliability. 


Here’s how it works 


To properly fire No. 6 oil, the oil must be 
warmed so that it will thin out and ignite easily 
and atomize efficiently. To accomplish this vital 
need Petro burners have a magnetic valve 
which is controlled by the oil temperature and 
will not admit oil to the rotary atomizing cup 
until it is warm enough to fire properly. The 
oil is circulated through automatic heaters 
until the proper temperature is reached. Heat- 
ers are of ample capacity to supply warm oil 
for any firing need. 

Thus Petro oil burners assure owners 


(1) accurate metering of oil (2) fine, thorough 
atomization (3) quick starts, no smoky fires 
(4) no slug of cold oil in lines to cause 
faulty starts. . 


No manual attention is required 


The entire operation is automatic. There are 
no involved mechanical controls requiring 
adjustment or maintenance. 


Saves labor costs—saves fuel costs 


Why don’t you find out how much Petro 
industrial oil burners can save for you? They 
are quickly adaptable to nearly every existing 
boiler. Send in the coupon for full information. 


OVER 50 YEARS OF LEADERSHIP IN AUTOMATIC 
HEATING AND POWER EQUIPMENT 


T.M. REG. U.S. PAT. OFF 
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Now in their 17th year of con- 
stant operation the Petro rotary 
oil burners at the Wyeth Labo- 
ratories continue to top 
performance and efficiency 


give 


COMPLETE PACKAGED UNIT 
A complete forced draft combustion 
system with all parts factory assem- 
bled and tested. Saves installation 
time and cost, gives top perform- 
ance and fuel economy 


FOR FREE CATALOG 


PETRO 

3240 West 106th Street, 

Cleveland 11, Ohio 

In Canada: 2231 Bloor St., \ 

West, Toronto, Ontario. 
Please send the 20-page 

illustrated Petro catalog 


‘es -— va 
Name 
Company 


Address 


City 








A RUGGED, DEPENDABLE VALVE FOR 
HIGH-PRESSURE APPLICATIONS 


TYPE 345 
Pressure Reducing and Regulating Valve 


Designed for hydraulic presses, hydraulic systems, 
die-mold apparatus and high pressure pneumatic 


systems (oxygen, nitrogen, hydrogen). 


For use on air, water, oil and various gases 
(not for steam) 


Inlet pressures: 500 to 4000 psig 


Delivery pressures: 400 to 3000 psig 


Sy 


Me Bronze or steel construction 
WOON SS Piston-operated with O-ring seals 
SS 


T-bar adjusting screw combined with roller thrust 


bearing for ease of adjustment 
Internal strainer screen 
Corrosion resistant 


Operating fluid around renewal unit results in equal 
expansion and contraction of internal mechanism, pre- 
cludes sticking or seizing 


Easily serviced without removal 
from line 


Renewable inner units of nitrided 
or stainless steel. For severe con- 
ditions, stellite facing is avail- 
able 


Screwed ends, sizes 2”, %4",1” 


WRITE TODAY FOR BULLETIN 


S' TANI DARD 


A.W. CASH COMPANY «+ P.O. BOX 551, DECATUR, ILL. 


PRESSURE, HYDRAULIC, TEMPERATURE, PROCESS AND COMBUSTION CONTROLS 
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KRAMER 
AIR CONDITIONING UNITS 


with MUGGY-AIR 


Another new Kramer achievement. Muggy-Air- 
Control takes the ‘‘chill and dampness" out of 


cooling on ‘“‘muggy days’’ without reheat or 


dampers. 


With two independent refrigerant circuits the 
upper circuit can be cut out on high humidity days. 
This sharply increases the dehumidifying effect by 
lowering the coil refrigerant temperature. Air is 


by-passed through the non-operating circuit and 


CONTROL 


give comfort 


when others 
fail! 














HEATING COIL 























will mix with the dehumidified air to give desirable 
discharge temperatures and thus overcome short- 
cycling and uncomfortable conditions on muggy 


days. 


Other distinct features of the Kramer Air Condit- 
ioning Unit are: the ‘‘Blow-Through”’ design, the 
Anti-Sweat construction, the ‘‘floating power" 
mounting, the nearly silent operation, and the eye 


appealing design. 


WRITE FOR BULLETIN NO. AC-238 


KRAMER TRENTON €O0.-Trenton 3, N.J. 
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BADGER 4c 402 


Typifying Expansion Joint Engineering 
At its Best 


W.. THE OLD STYLE corrugations, there was little 
control over the flexing movement. Our engineers long 


ago found this to be a major cause of uncertain joint 
life and set about to solve the problem. 


Directed Flexing, based on a scientifically engineered 
design of all-curve corrugation, solved the problem. That 
was some years ago. Notwithstanding continual further 
studies, nothing anywhere has supplanted Directed Flex- 
ing as a major design factor in long joint life. It's another 


FINAL POSITION 
(FULL TEMPERATURE) 


STARTING POSITION 
(LINE COLD) 


example of what engineering hcis done to make the 
Badger Expansion Joint ‘tops’ in its field. 


Badger Expansion Joints come in a variety of types and 
a wide range of sizes: Directed Flexing, Self-Equalizing 
for normal and long traverses and higher pressures; 
Non-Equalizing, for short traverse or when pressures 
are low; Tandem Joints for combination axial and lateral 
movements; Clevis-Hinged Joints for angular movements; 
Flexible Pipe Line Seals for Watertight connections 
between pipes and flood walls. 


» BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET - 


CAMBRIDGE «+ MASS. 
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WHY IT PAYS 
TO DO BUSINESS 
WITH THE 
LEADER 


a 


Tube Turns’ nearby 
complete stock SAVES 
YOUR PURCHASING TIME 





Tube Turns’ pioneering 
reseerch GIVES YOU 
ADVANCED PRODUCTS 


How you get ote for your money 


with our stainless steel fittings 


fg ANSWER to many piping problems (such as corrosive conditions) Tube Turns’ engineering 
is found with stainless steel. For these applications too, you'll find ps pl — 
it pays to buy ‘““TUBE-TURN’*. 
The complete line of TUBE-TURN Stainless Steel Welding Fittings and 
Flanges includes AISI Types 304, 304 L, 347 and 316... thin wall and 
heavy wall... to match your needs. They give you these extra values 
at no extra cost: Meet all code specifications ... Have greater uniformity 
of wall thickness . . . Match bursting strength of pipe. You can simplify 
purchases by ordering them from your nearby Tube Turns’ Distributor on 
the same order with other TUBE-TURN Welding Fittings and Flanges... 
the world’s most complete line. 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A. 
They meet all U.S. piping code specifications. 


4 KENTUCKY 
**t8" and “TUBE-TURN” 


A Division of National Cylinder Gas Company Reg. U. S. Pat. Of. 
DISTRICT OFFICES: NewYork «+ Fhiladelphia « Pittsburgh * Cleveland « Detroit « Chicago * Denver + Los Angeles 
San Francisco « Seattle « Atlanta « Tulsa * Houston © Dallas « Midland, Texes 
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gives top-flight service 


at Charlotte Municipal Airport 


)wner: The City of Charlotte, N.C. 


Architect Weber Hook and Associates, Inc., Charlotte, N.C. 

penera J. A. Jones Construction Company, Charlotte, N.C. 

Plumbing Controctor: Baskerville-Howell, Charlotte, N.C. 
Baker-Mitchell Company, Charlotte, N.C. 


The citizens of Charlotte, North Carolina, 
are proud of their $2,000,000 Municipal 
Airport. Five years ago the plans were 
started for this airport. Three years later 
the construction began. In the span of 
those two years, the air travel and freight 
into Charlotte increased beyond all ex- 
pectations, and authorities knew that the 
size and capacity of the building and run- 
ways as originally planned were totally 
inadequate. 

To meet the new demands, the final 
expenditure totaled more than four times 
the original estimate. Now in full opera- 
tion, Charlotte Municipal Airport offers 
top-flight service and comfort to passen- 
gers and visitors. 


66 


To provide top-flight service for fire 
mains, roof drains and gas, vent and water 
lines, 15 tons of top-quality Spanc CW 
Steel Pipe were installed in the three- 
story airport building. The contractors 
on this job knew they could depend on 
the quality and service of Spanc, because 
SPANG pipe is quality-controlled from the 
skelp to the finished pipe. 

Careful selection of top-grade skelp . 
close control during forming and welding 

complete testing and inspecting 
assures you of top-quality pipe—pipe 
that’s easy to bend, cut, thread and weld. 
That’s why Spanc CW can give you faster 
installations and save you money on the 
job. That’s why so many contractors and 
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builders consistently specify Spanc CW 
Steel Pipe. 

Why not let Spanc CW give you top- 
flight service? See your nearest Spanc 
distributor for your next order of pipe. 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
General Sales Office: Two Gateway Center, Pittsburgh, 
Pa. District Sales Offices: Atlanta, Boston, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis. 


SPANG 


cw 
STEEL PIPE 
_ _ ft? ee 
Sead Cw 
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...twice the \retson wie | G 


It’s twice the business, any way you look at L C 
it. The new demand for residential cooling has ~ 
become an overnight giant — and a giant “twin” at 

that. Heating is added to cooling, more and more for “year 

around comfort” jobs. But no matter how much or how fast your opportunity grows 
— you still have the advantage of working with one source you know you can 

depend on — with one responsibility for all the controls that make your jobs right... 
automatically. Put General Controls’ long established leadership in all 

these fields (particularly in combined heating and cooling) to work 

for you. Write for complete catalogs today. 


~ 
~ 





Outstanding team from complete General Controls line — 
decorator styled heating and cooling taermostat, and 
master control panel which makes it 

possible to tie in both refrigeration and 

heating controls in the central furnace. 


"theetitiz 


Se nee et SO ee 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR THE HOME, INDUSTRY AND THE military 
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OPPORTUNITY 


If your product contains a tubular-shaped 
component, it’s a good bet that Wolverine 


can make it better and at a lower cost. 


The opportunity lies in Wolverine Fabri- 
cated parts. Spinning, finning, bending, 
beading, flaring, reducing—many other 
techniques—are used. Tubing is furnished 
exactly as needed—to your specifications 


—uvunder rigid quality control. 


You can get money-saving ideas from 
Wolverine’s Field Engineering Service. 
Answers to such questions as alloys, de- 
sign, corrosion and fabrication techniques 
are given every day. 





Open your door for a Wolverine quote — 
and opportunity! Just write WOLVERINE 
Send for a copy of . 
Wolverine’s fabricated TUBE, 1461 Central Avenue, Detroit 9, 
tubular parts book Michigan. 


WOLVERINE TUBE 


DIVISION OF CALUMET & HECLA, INC 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA e@ SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT., 13 E. 40TH ST., NEW YORK 15, N.Y 4359 
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Joy fans are installed in the ducts for greater effi- 
ciency, easier installation, and economy of floor space. 


PLATING LINE VENTED 
BY JOY AXIVANE FANS 


Corrosive Air Removed in Jig-time By 
"*in-the-Duct”’ Installation of Exhaust Fans 


An interesting, and necessary, feature of the new 
zinc and cadmium plating line at Appleton Electric 
Company, Chicago, is the compactness of the Joy 
Axivane Fan exhaust system. 

This exhaust system carries off the hot, corro- 
sive air from the plating line up to the roof where 
it is discharged into the atmosphere. 

Centrifugal units would have necessitated an 
expensive modification in the building structure, 
in addition to a larger, more complicated duct 
system. 

The compact, in-line design of the Joy Axivane 
Fans permitted installation right in the ducts on 
the floor above the plating line. Floor space was 


weo!lss3s76 
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‘ertical branch ducts draw fumes into the trunk 

for ultimate discharge into the atmosphere 
saved, installation costs were drastically reduced, 
building structure did not have to be altered, and 
a much smaller and simpler duct system was 
constructed! 

Joy Axivane Fans will show you new standards 
in efficiency, compactness, quietness, and out- 
standing versatility. There are 136 models... 
all with adjustable blades . . . for volumes up to 
300,000 CFM and pressures to 11” wg. Get the 
full story on Joy Fans by writing for Bulletin 
J-611, TODAY. Joy Manufacturing Company, Oliver 
Building, Pittsburgh 22, Pa. In Canada: Joy Manufac- 
turing Company (Canada) Limited, Galt, Ontario. 


JOY 


SPECIALISTS IN THE COMPRESSION AND 


, 
| 








for YEARS of low cost steam 


Boilers, too, grow old...and when the honeymoon of the first year 
or two is over, dirt, scale, and wear on moving parts start to take their 
toll in loss of efficiency. That's why Superior Steam Generators are 
built bigger, heavier, and more rugged, with four-pass construction 
and full 5 sq. feet of heating surface per boiler horsepower, measured 
on the smaller |.D. of the tubes. The relatively slow speed fuil bank 
induced draft fans, the larger triple-blow-down water column, and 

Get the complete story. the rigid channel iron base are other typical features of design which 
Write for Catalog 704 de- . - " ' 
scribing 18 sizes from 20 to add the stamina that makes efficient low cost steaming a reality... 


600 b.h.p; pressure to 250 not for a year or two; but throughout the long life of the unit. 
p.s.i. burning oil or gas or 
both. 


for performance you can BANK on /n] 
SO npseauol? 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Celtor becatse . «+» There’s no guesswork whena 


silver-brazed joint is made with a Walseal fitting. Sil-Fos 
alloy, which appears as a fillet at the face of a Walseal 
joint, comes from rings which have been factory-in- 
serted in the end connections of Walseal fittings. The 
bright silver alloy fillet that you can see assures full 
penetration of alloy for a permanently leakproof joint. 


Cutaway view of a Walseal Tee showing: 

Walseal is a registered trade mark which identifies factory-inserted ring of silver brazing alloy; 
valves and fittings manufactured by the Walworth Com- fillet of silver rE —, thet appears 
pany. Walseal products have factory-inserted rings of re ie coated joint ‘Santen Ge 
silver brazing alloy in threadless ports. Walseal joints silver brazing alloy has flowed in both direc- 
can be made only with Walseal valves and fittings. tions from the factory-inserted ring. 

If you’re piping water, oil, steam, air, oxygen, nitro- 
gen, helium or other industrial gases or refrigerants . : 
through brass, copper, or copper-nickel pipe, you’ll want Make it “a one-piece pipeline” with WALSEAL 
to investigate Walseal — available in complete lines of 
valves and fittings in four distinct pressure ranges — 
from 0 to 5000 psi. working pressure*. Your copy of Cir- 
cular 115 will be sent on request . . . see your near-by WALWORTH 
Walworth Distributor today, or write to: Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 
*Walseal fittings and valves are being used 


at sub-zero temperatures as low os —350 F. 60 East 42nd Street, New York 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Here’s the last word in Carrier components! 
Build them up into profitable, low-cost, 
ductless air conditioning systems— 


with individual controls for every room! 





Compact, new water-chilling units come in five additional sizes! 


Now available in capacities of 5, 7%, 10, 15 
and 20 hp. in addition to present sizes 25 to 
100 hp. 


Completely assembled with water cooler and 
oondenser, hermetic compressor, motor and 
starters, water pump and pump motor, all 
mounted on one base. 


e Thoroughly tested and Carrier guaranteed. 





Hermetic compressor-motor unit is compact, 
readily accessible for complete servicing with- 
out special tools. 


For air conditioning applications, this new 
machine is available in 2, 3, 5, 7% and 10 hp.; 
for commercial refrigeration, 2,3, 5and 7% hp. 


Designed for air conditioning and refrigera- 
tion systems having evaporator temperatures 
ranging from —10°F. to +55°F. with water- 
cooled condensing unit remotely installed. 





WANT MORE DETAILS? Please call your local Carrier 
dealer, distributor or branch office. They’re listed 
in the Classified Telephone Directory. Or write 
directly to Carrier Corporation, Syracuse, New York. 
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for Motels, Hotels and Offices 


Put them to work getting new 
business for you— 


in new and existing buildings. 





Flexible, new fan-coil unit installs easily — anywhere ! 


Can be mounted horizontally or vertically— 





with or without cabinet. Stand it on the floor 
or attach it to the wall. May be furred in or 
recessed under a window, or installed com- 
pletely in the room. 


Available in three sizes—'2, 1 and 1% tons. 


Features quiet, 3-speed fan, all-around insu- 
lation, top air discharge, optional outside air 
intake, prime-coated cabinet finish. For chilled 


ee or hot water. 





Compact, new fan-coil unit for overhead installation! 


Easily installed in top of closet, over corridor 
or hallway, or behind wall. 


Available in three sizes—'z, % and 1 ton. 
, 


Features quiet, direct drive, 3-speed centrif- 
ugal blower, smooth helical fin coil surface, 
high operating efficiency at low cost. For 
chilled or hot water, or direct expansion. 





AIR CONDITIONING - REFRIGERATION - INDUSTRIAL HEATING 
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2 DEPENDABLE § 


"Z| WATTS 10.090 


WITH COPPER TUBING FOR 
EASY, STURDY INSTALLA- 


no rocwver ous | I = LOW =©WATER CUT-OFF 


AMPLE WIRING 
SPACE WITH 
BARRIER TO PROTECT 
; | SWITCH MECHANISM. 
es characteristic that 
heating contractors and 
journeymen want in low 
water cut-offs is found 


in WATTS No. 89A. 
SIMPLIFIED 


ACTUATING Their excellence is attested 


ee by their wide acceptance. 
HEAVY PYREX GLASS os 


MERCURY SWITCH. 


SURGE-SNUBBING FLOAT > HEAVY REINFORCED 
CHAMBER DESIGN TENDS , PURE COPPER FLOAT. 
TO STABILIZE WATER LINE 
TO EFFECT POSITIVE 
SWITCH ACTION. LARGE MUD SPACE FLOAT 
CHAMBER BOWL—NO 
LEDGES FOR MUD 
ACCUMULATION. 


LAWRENCE MASSACHUSETTS 


$ REGULATOR COMPANY 


"EXCELLENCE IN WORKMANSHIP” 
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Hundreds of feet of Beth-Co- 
Weld Pipe are used in the heating 
and plumbing lines at Baltimore’s 
Memorial Stadium, home of the 
Baltimore Orioles. Mechanical 
Contractors (first phase): The 
George H. Schuman Co., Inc.; 
(second phase): H. E. Crook Co., 
Inc., both of Baltimore; Pipe 
Jobbers: Schumacher & Seiler 
and J. T. Roberts & Bro., Inc., 
Baltimore. 


Whether the job is small or large, 
residential or industrial, you’ll do 
well to use Beth-Co-Weld steel pipe 
for heating and plumbing lines. 

Beth-Co-Weld is ideal pipe for 
general-purpose piping because it’s 
made from sound steel by the con- 
tinuous-weld process. Beth-Co-Weld 
is uniform, too—uniform in quality, ' 

This Lockheed Aircraft Service-International facility at New York International Airport 


in physical characteristics, and in has Beth-Co-Weld Pipe in its heating and fuel-line piping. Contractor: J. E. Schecter Corp., 
strength of weld. New York; Jobber: Chas. F. Guyon, Inc., New York. 


Your jobber furnishes Beth-Co- ; 2 
Weld in sizes from 1% in. to 3 in., ail seta oeadl 
standard weight and extra strong, 
in 21-ft lengths, plus or minus 1 in. 
He also supplies it in 314 and 4 in., 
standard weight only, in lengths of 
approximately 22 ft. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


Men’s Residence Hall at Florida State University, Tallahassee, has heating and plumbing 
lines of Beth-Co-Weld steel pipe. Pipe Jobber: The S. B. Hubbard Co., Jacksonville, Fla. 


BETH-CO-WELD STEEL PIPE 
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Avoid pump clogging trouble.... 


wih “FLUSH KLEEN’ 


SEWAGE EJECTORS 


This is the only truly clog-proof sewage ejector. Only 
liquid is handled by the impeller. All other air or 
liquid ejectors have working parts in contact with 
coarse sewage material that causes clogging. In the 
“Flush Kleen” all coarse matter is strained out, then 
back-washed from the strainer into the higher level 
sewer. Of the more than 8000 “Flush Kleen” sewage 
ejectors used on ships, military installations, munici- 
pal lift stations, commercial and industrial buildings 
of all kinds, not one has ever clogged. 


Protect your client — and your reputation. Guarantee 
owner satisfaction by specifying “Flush Kleen” sew- 
age ejectors wherever sewage must be pumped. 


OPERATING DETAILS 


“Flush Kleen” sewage ejectors are usually installed 
in duplex units and operate alternately. While one 
pump operates, sewage flows into the wet basin 
through the idle pump. A strainer ahead of the pump 
impeller retains all coarse sewage matter. (see cut- 
away ) 

When the idle pump starts, the coarse sewage matter 
in the strainer chamber is flushed into the discharge 
pipe with liquid sewage. 

A special check valve prevents discharges back into 
the inlet line. 

Engineering data showing how to determine sewage 
ejector capacities for any type or size of building are 
now available. Write to Dept. A for your copy today. 


Type ‘“F’’ submerged 
“Flush Kleen” sewage ejector 
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New Spencer “C.”’ Heavy-duty com- 
mercial boiler performance at a resi- 
dential boiler price! Can be fired with 
oil, gas or coal. 


Spencer “A.”” Complete range of sizes 
from 3,500 to 50,000 sq. ft. steam, net 
SBI ratings. For every building . . . for 
every fuel. 


Heating, 


Piping & Air Conditioning, 


May 





Just think how many customers in your 
area would replace their worn-out boilers 


if 


it weren't 


for excessive installation 


costs. You can get these jobs if you... 


install 


Built in two sections — permits easy 
entry through narrow basement open- 
ings. No tearing out of walls. The two 
watertight sections can be moved in 
separately, yet require no welding for 
installation. 


the unique 


RLW 


= 


7 | ae 


\ 


Lower waterline — over-all height of 
the Spencer “LW” is approximately 
25% less than conventional firebox 
boilers ... makes possible use in low 
ceilinged basements ...and therefore 
saves excavation expense! 


Let Spencer build up your boiler business— write Dept. HP-55 


H E N T c R 
LYCOMING DIVISION 


1955 
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For multi-room air conditioning... 


New smaller UniTrane Units 


Everything you asked for in a com- 
pletely new line, completely new de- 
sign — the new Trane UniTrane air 
conditioning units! In 4 new sizes, 
4 completely new models . . . same 


capacities but reduced dimensions! 





You asked for a smaller, more compact cabinet. And 
the new UniTrane’s got it! The smallest cabinet in 
UniTrane history. A scant 2% sq. ft. floor area for the 
smallest unit. All models are surprisingly compact 
. .. Save space, allow greater design freedom. 


You asked for a new "slim look.”’ And the new Uni- 
Trane’s got it! The vertical model over-all depth— 
9 inches slim! Or 25% slimmer than previous models. 
Hugs the wall—for clean, modern room design. 


You asked for a low silhouette. And the new 
UniTrane’s got it! The low, low look . vertical 
cabinet model is only 25 inches high. Top edge comes 
below the window line! 


You asked for "whisper quiet”’ operation. And the new 
UniTrane’s got it! Low coil face velocity is the 
reason. That means air is moved gently . . . without 
whistle, whine or wheeze! 




















see now 25% slimmer! 





You asked for even greater flexibility. And the new Uni- 
Trane’s got it! Round-edge end panels on cabinet model 
may be removed to facilitate butting unit to shelving. 
Rubber seal bonds unit to wall . . . gives free-standing 
models that built-in look. And the 4 new models—each 
in 4 sizes—that means you fit the air conditioning to the 
building . . . not the building to the air conditioning! 


SPECIFY TRANE MATCHERB EQUIPMENT 


CenTraVac hermetic cen- 
trifugal compressor. 
Only one major moving 
part. Starts, stops, runs 
unattended. Automa- 
tically adjusts capacity 
and horse power from 
100% to 10% of load. 


For year ‘round comfort, plus outstanding beauty and 
operating efficiency, UniTrane is your answer. Single 
pipe circuit provides hot water for winter heating, cold 
water for summer cooling. 


Want the Facts? 


Get your advance copy of the new bulletin giving full 
particulars on the beautiful new UniTrane line. Just con- 
tact your nearest TRANE Sales Office or write TRANE, 
La Crosse, Wisconsin. 





Cold Generator is the 
packaged water chiller 
for smaller installations. 
Engineered, built, tested 
and refrigerant-charged 
at factory. 10 to 100 


, 7 tons. 
Furniture by Midwest Furniture Showrooms, Mpls. 





Convectors replace 

bulky radiators when it 

is desired to leave exist- 

ing heating system in- 

tact and use transom 

model UniTrane units 
for cooling only. 








Vertical 
Cabinet Model 
Shown At Left 


Horizontal 
Cabinet Model MANUFACTURING ENGINEERS 
A ee 
x AUS \ One source, one responsibility for: 
euiitie Air Conditioning + Heating + Ventilating 
Concealed Model Heat Transfer Equipment 


The Trane Company, La Crosse, Wis. « Eastern Mfg 
Div., Scranton, Pa. « Trane Co. of Canada, Ltd., Toronto 
90 U.S. and 17 Canadian Offices 


Vertical 
Concealed Model 





Absorbs expansion of 
“baseboard” heating! .< rs 


SIMPLE AND COMPACT— 


minimum parts 


EASILY INSTALLED— 


factory pre-assembled, ready to use 


LEAKLESS— 


phosphor deoxidized copper bellows 


replaces packing, prevents leaks 


LOW COST 


a NEW Sylphon Packless 
Expansion Joint, No. 96066, 


provides a simple means for 
absorbing expansion of “‘base- 
board” radiation, finned tube 
convectors, horizontal supply 


lines, etc. It is ideal for both hot 


fe Sicteahe 


FULTON SYLPHON DIVISION . 


water and steam heating lines. 

Pre-assembled at the factory, 
Sylphon Packless Expansion 
Joint No. 96066 is easy to install 
— horizontally or vertically. It 
can also be removed easily from 


the line. Sturdily built of cor- 


Typical baseboard installation of No. 
96066 with forced circulation bot 
water. (Suitable for steam, also.) 


rosion-resistant materials to 
assure long, trouble-free serv- 
ice. Write for bulletin that 
gives full details about sizes, 
pressure limits, etc. Ask for 


Catalog JH-E. 


Kobertshaw Fultew 


CONTROLS _ Lae” 
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every inch 
“galvanized steel 


longer life and top performance 


The unsurpassed durability and maintenance-free 
life of Acme Cooling Towers results from the 
strict attention to detail long associated with 
Acme production and engineering. First, Acme 
Cooling Towers are constructed of heavy-gauge 
steels for maximum, rigid strength. Then after 
the unit is completely fabricated, the tough 
weather-resistant hot-dip galvanized finish is 
bonded to enable the unit to withstand the most 
severe weather conditions. 

This permanent bond of zinc actually adds to the 
metal thickness and structural strength of this 
Acme all-steel unit. There is not a particle of 
wood in the unit to rot. There are no painted sur- 
faces to rust away or require repainting. There 
is only this durable, all-steel, permanently pro- 
tected unit to give you more years of peak per- 
formance. 


o 
alii 


A ae 


OOLING TOWERS 


Add to the rugged durability of Acme Cooling Towers 
all these extras and you understand why they are first 
in their field. Exterior-mounted, over-size ball bearings; 
integrally-mounted, custom designed pump; external 
sump — easily accessible for servicing; conveniently 
located water treatment basket; removal sediment 
screen; an automatic waste, drain and overflow; quiet- 
running, constant velocity blowers; weather protected 
blower motor; non-clogging low-pressure nozzles; adapt- 
able for front, top, or rear discharge; large convenient 
access doors; wetted metal deck principle — fastest 
heat transfer. 

Capacities range from 15 to 70 tons. Smaller capacities 
are available in the equally rugged and efficient Acme 
Flow-Cold Cooling Towers, 2 to 15 tons. 





ACME INDUSTRIES, INC. AME sre wih ome 


] Acme Catalog on large capacity cooling towers 
JACKSON, MICHIGAN [] Acme Catalog on Flow-Cold cooling towers 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 C) Acme Catalog on Evaporative Condensers 


Evaporative Condensers Shell-and-Tube, Shell-and- Heat Exchangers Name 
Cooling Towers — 2 to Coil Condensers Liquid Receivers 
70 tons Flow-Cold packaged Liquid Flow-Temp Heat 5 <meta 


Blo-Cold Unit Coolers Chillers to 15 tons Pompe Address . 
Remote Room 
Dry-Ex (Direct Expan- Flow-Therm packaged Liquid Conditioners 


sion,) Liquid Chillers Chillers to 220 tons C8 Senaieten —~ 
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LEADERS RELY ON LAU 


FOR SUPERIOR DIRECT DRIVE BLOWERS 


Lau 
Direct Drive 


Blower 


THE COMPLETE BLOWER PACKAGE 





No belts, no pulleys, no expensive motors 
to buy! This Blower has enabled several 
furnace and air conditioning manufactur- 
ers to save from $4 to $6 per unit on 
their equipment costs, without sacrificing 
efficiency or performance. A compact, effi- 
cient, and inexpensive co-ordinated unit 
—built into your product quickly and 
q easily. Principal features: 


Sizes from DD7 through DD9. Capacities up to 1200 cfm. Standard 
: motors are shaded-pole type; 6 pole, 115V, 60 cycle, AC. Motors of 
ay % or % hp available for DD9 models; %9 hp for DD7 only. Lav 
VILG - adjustable motor mounting bracket permits fitting of motors from 
Pi several different motor manufacturers; thus complete freedom in 
" ‘ n j motor source selection. Standard blower assembly consists of blower 
Our engineering experience ig wheel, housing with cut-off, and motor. Motor assembled in mounting 
is at your disposal. Write “ with Neoprene mounting cushions; or standard resilient motor 
for Lav Blower Catalog 707. mountings available. Lav Direct Drive Parts Package—for customers 
j desiring to purchase motors direct, Lau offers a complete parts 
package of every item needed, except motor, to complete the blower. 
Easy to handle, packaged 4 per carton, extremely low priced. 


THE LAU BLOWER COMPANY «+ 2112 Home Avenue, Dayton 7, Ohio 


In Canada *® The Lau Blower Company of Canada, Ltd Kitchener, Ont Canada 


LAU World’s Largest Manufacturer of Air Conditioning Blowers 
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Architect 
Gill, Harrell & Associates 


Consulting Engineer 
Zumwalt & Vinther 


Air Conditioning Contractor 
Som P. Wallace & Company 


{All of Dallas, Tex.) 


HManka cools a king-size 


building in the ione star state 


The biggest air-conditioned banquet area 
in the Southwest, on the grounds of the big- 
gest state fair in the world, in the biggest 
state in the Union. 

There’s a “superlative” description of the 
Women’s Activities Building on the Texas 
State Fair Grounds, in the shadow of the 
famous Cotton Bow! at Dallas. 

The scene of international displays at Fair 
time, and of innumerable conventions and 
banquets throughout the year, this massive 
structure demands an air conditioning sys- 
tem of great capacity and flexibility to offset 
the widely varying heat loads. 

These cooling requirements are met with 


a series of Marlo Ceiling Type Air Handling 
Whether YOUR air conditioning problem is large or small, Units — compactly designed and unob- 


you'll find a practical solution in the complete line of Marlo ; : 
trusively installed to provide the greatest 


equipment. 
cooling efficiency in the least amount of space. 


_. Manufacturers of COOLING TOWERS « EVAPORATIVE CON- 
“© DENSERS « INDUSTRIAL COOLERS + AIR CONDITIONING 
UNITS ¢ MULTI-ZONE UNITS « BLAST HEATING & COOLING COILS 


COIL COMPANY Saint Louis 10, Missouri 
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compact 


sturdy 
efficient - iI 


tei - 
a 
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ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH « CHICAGO + HOUSTON « LYNCHBURG, VA. 
Virginia Gear & Machine Corp., Lynchburg, Vo. 


Here are features which make these single reduc- 
tion Spiral-Bevel Units outstanding: 


e High Efficiency . . . 97, 98% with small heat 
loss. 


Precision generated Spiral-Bevel Gears, case 
hardened for long service life. 


Heavy duty housing construction. 


High dome permits mounting fan directly on 
unit, with ample clearance below fan blades. 


Spiral-bevel pinion is supported by additional 
outboard bearing, thus preventing any pos- 
sible pinion deflection. 


Oversize bearings give extra long life. 


Top bearing is continually flooded with oil— 
no grease fittings are necessary. 


@ Economical to operate. 
e@ Reducer meets all AGMA standards. 


These widely used Cooling Tower Drives are made 
in 5 sizes, rated from 15.h.p. to 75 h.p. at 1750 
r.p.m. motor speed, with Ratios ranging from 312 
to 9%:1. 


Be sure your next Cooling Tower is equipped 
with this dependable Philadelphia Drive. Literature 
upon request. 


PHILADELPHIA 
COOLING TOWER DRIVES 


Write for Catalog CT-53, 
which illustrates and fully 
describes all types of Phila- 
delphia Cooling Tower 
Drives and their applications: 
Spiral Bevel, Helical-Spiral 
Bevel and Worm Gear. 





Industrial Gears & Speed Reducers 


LimiTorque Valve Controls 
ESTABLISHED 1892 
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The patented R & M 
electronic testing ma- 
chine used to check 
torque of all R & M Air- 
Conditioning Motors . . . 
in all speed ranges. 


Choose the power you 
want—from 1 to 125 
horsepower. 


NOW ...get the torque 


YOU want...by specifying 
ROBBINS @ MYERS! 


“We atherized” 
inside and out— 


AT NO EXTRA COST! 


R & M motors have not only the right out. And this patented speed-torque 
construction features for air-condition- tester proves it! 
ing service, but the right torque char- 


Steel parts undercoated 
with baked-on “Robbinite.” 


Rotor and shaft as- 
sembly sprayed with 
special rust inhibitor. 


Cast-iron parts get special 
anti-corrosion treatment. 


Terminal box—cast- 
iron—gasketed; leads 
sealed. Repellent grease 
keeps moisture out of 
bearings. 


acteristics as well. 

That’s because we have completely 
eliminated guesswork in determining 
the starting and acceleration perform- 
ance of our induction motors. Tested 
by a unique electronic machine over 
the entire speed range, each motor 
shows its own complete accelerating 
curve, including that part which is 
almost impossible to obtain by other 
methods. 

For you, this means your R & M 
motor will not “hang up’”’ at some low 
speed —the ‘“‘dips’’ have been designed 


And, here’s something you'll want 
to know about installation. You can 
reconnect —on the job—all R & M stand- 
ard 220/440 volt motors for 220 volt 
part-winding increment starting. 
Thus, only half normal starting cur- 
rent is drawn— without need for auto- 
transformers or resistors. 


Want more details? Write for Bulle- 
tin 400HP, showing all the advanced 
construction features of R & M mo- 
tors. It costs you nothing, of course, 
to find out about the finest air-condi- 
tioning motor your money can buy! 


ROBBING s MYERS, INC. 


MOTOR DIVISION + SPRINGFIELD, OHIO » BRANTFORD, ONTARIO 


eo = 


Fractional & Integral H.P Moyno 
Motors & Generators Pumps 


oa & 


Propeliair Industrial Electric Electric & Hand 
Ventilating Equipment Fans Hoists & Cranes 























For efficiency and economy of operation, 
Liggett & Myers burns coal the modern way 


In 1952, the steam demand of the Liggett & Myers 
Tobacco Co., Richmond, Va., had developed to the 
point where additional capacity was needed. The firm 
of Lockwood Greene Engineers, Inc., retained by 
Liggett & Myers to study the situation, recommended 
installing modern, automatic coal burning equipment 
to operate in conjunction with the original boilers. 
The equipment was installed. 


The results have been extremely gratifying. The boiler 
plant now maintains constant pressure under high 
steam demand, the steam coal rate has increased 4.1 and 
there have been no operating difficulties. In addition, 
other benefits include reduction of labor, satisfactory 
air pollution control and improved performance 
records. 


Investigate Your Fuel Costs 


If you’re planning to modernize your plant or build a 
new one—or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 
compares to other fuels. Talk to a consulting engineer 


or your nearest coal distributor. Their advice may 
save you thousands of dollars every year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 
Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 
Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 




















Depend on BaG FOR HEATING... COOLING 
eee» AND PUMPING WATER 


B&G BOOSTER AND 
UNIVERSAL PUMPS 
Catalog GK-954 


Specifying “B & G”" throughout for water 
heating systems, air conditioning and refrig- 
eration installations assures you of equipment 
known for quality—with a single manufac- 
turer's responsibility for satisfactory operation. 
If you haven't a complete file of the B & G 
literature shown here, write today. 


B&G CENTRIFUGAL PUMPS 


B & G Boosters and Universal Pumps cover a 
complete range of heads and capacities for 
forced hot water heating and service water sys- 
tems. Noted for quiet operation! 

For air conditioning, refrigeration and indus- 
trial applications, B & G 1522 and 1531 Pumps 
have a long record for dependable and eco- 
nomical performance. All pumps illustrated 
feature the B & G Leak-proof Mechanical Seal. 

B&G EVAPORATOR 

You'll find plus value in the unique design of 
this evaporator which prevents oil-trapping in 
the head passes. Steel legs are movable for easy 
mounting—shell connections extend well be- 
yond the insulation cover. ASME Code con- 
structed. 


B&G CONDENSERS 


Rugged, precision-built units of time-tested ’ ee 

design provide top performance over a long nun) 

service life. Built to ASME Code. —— 
HEAT EXCHANGERS a 


Easy now to select equipment for water-to- 

water and steam-to-water heat transfer applica- 

tions. B & G Type “SU” and “WU” Heat 

Exchangers are rated for instantaneous heating 

of water for service use—radiation—snow melt- B 

ing panels—swimming pools—boiler feed— 3 Pa L L & & o ty < ETT 
storage tanks and process work. Many com- - 

monly used sizes of “SU” and ““WU”’ Exchang- co Be B--2.8..F 


ers are available immediately from factory stock. Dept. DW-5,. Morton Grove, Illinois 
, Canadian Licensee: S. A. Armstrong, Lid., 1400 O' Connor Drive, Toronte 
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FREE DISPLAY MATERIALS 


WRITE FOR 


2 Big Window Streamers. These big 
44” high x 14” wide banners bearing 
the daisy symbol and the campaign 
theme will quickly identify your store 
with the national promotion. Use them 
in window and department displays. 


Merchandise Tags. Bear a 2-color daisy 
symbol and the campaign theme. At- 
tach tags to air conditioners in floor 
and window displays. These 2” x 5” 
tags are available in packages of 50. 


Symbol Reproduction Proof. This 12” x 
18” sheet shows how to reproduce the 
official daisy symbol in black and white 
and in 2-colors for use in newspaper 
advertising, direct mail, car cards, 
point-of-sale material, television, win- 
dow displays, 24-sheet posters, maga- 
zine ads, and house organs. 





5 


AMERICAN BRIDGE 
OW WELL SUPPLY 
UNITED STATES STEEL HOMES, INC, 


® AMERICAN STEEL & WIRE and CYCLONE FENCE 
. TENNESSEE COAL & IRON ® 


~~ 


5 POE La AT RE a Sa a ase: Tn 


COLUMBIA-GENEVA STEEL 
UNITED STATES STEEL PRODUCTS 
UNION SUPPLY COMPANY ° e 


UNITED STATES STEEL EXPORT COMPANY * 


will help you 


It's the symbol of United States Stee!'s 
national ait-conditioning promotion 


This fresh-as-a-daisy promotion is certain to make your 


air conditioner sales blossom. The campaign breaks with 
4-color ads in Life and Time magazines (June 20 and 
June 13). These ads, featuring the daisy symbol and the 
promotion theme—“Turn on Spring . . . all year ’round” 
—will tell readers how to make their homes, stores and 
offices havens from heat. On the coast-to-coast TV show, 
The U.S. Steel Hour, Mary Kay and Johnny will sell air 


conditioning to millions of viewers. 


Director, Market Development Division 
UNITED STATES STEEL 
525 William Penn Place, Pittsburgh 30, Pa. 


UNITED STATES STEEL 


© CONSOLIDATED WESTERN STEEL * GERRARD STEEL STRAPPING * NATIONAL TUBE 
UNITED STATES STEEL SUPPLY... Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNIVERSAL ATLAS CEMENT COMPANY 
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KENNARD KT Water Savers—Engineered for Long Life. 
Compare these outstanding features. Centrifugal fan, Redwood 
wetted deck, Galvanized construction throughout—Brass and 
Bronze trim. 

Compact, quiet—-place it in your home. Efficient, rugged—for 
outdoor commercial use. In stock—order yours now! 

INDOOR or OUTDOOR, sized to meet your requirements. 3, 5, 
8, 11 and 16 ton capacities. Contact your Kennard Agent. Ask for 
Catalog KT-2. 

For larger applications—Kennard Cooling Towers, capacities of 
20 through 75 tons—ask for Catalog CT-1. 








Heating, 





KENNARD CORPORATION 


1817 HANLEY RD. e  S$T. LOUIS 17, MO. 
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WATER COOLED Air ‘Conditioners | 


Representatives in all Principal Cities 


Ala., Birmingham 
Ariz., Phoenix 
Ark., Little Rock 
Calif., Los Angeles 


San Francisco . 


Colv., Denver 
District of Columbia 
Fla., Clearwater 
Jacksonville 
Miami 
Ga., Atlanta 
Ul., Chicago 
Peoria 
Ind., Ft. Wayne 
Indianapolis 
lowa, Des Moines 
Kans., Wichita 
Ky., Louisville 
La., New Orleans 
Shreveport 
Md., Baltimore 
Mass., W. Roxbury 
Mich., Detroit 
Minn., St. Paul 
Mo., Kansas City 
St. Louis 
Neb., Omaha 
New York, Buffalo 
Cazenovia 
New York 
N. Carolina, Charlotte 


Palmer & Lawrence 

0. K. McCullough Co. 
Mullins Engineering Co. 
Robt. B. Holland Co. 
Robt. B. Holland Co. 
Wallace A. Henry 
Neviaser & Hoddinott 

R. J. Clark Equipment Co. 
R. J. Clark Equipment Co. 
R. J. Clark Equipment Ce. 
Engineered Products Co. 
Z. M. Prane Company 
Carl J. Vespasian Company 
Paller Engineering Co. 
Paller-Engineering Co. 
Elwood-C. Giberson 

Ray F. Bauer 

Olan J. Hill Co. 

Wm. H. Dudley, Jr. 

Wm. H. Dudley, Jr. 

John J. Barry 

The Alradyne Company 
David S$. Falk Company 

J. Fuller Stafford & C. L. Bensen 
Engineered Equipment Co. 
R. H. Spangler & Co., Inc. 
Neill Equipment Company 
V. N. Harwood Company 
Lewis Reid 

Assoc. Thermal Products, Inc. 
Chet Adams Company 


Greensboro Chet Adams Company 


Raleigh 
Ohio, Akron 
Cincinnati 
Cleveland 
Dayton 
Toledo 
Okla., Oklahoma City 
Penn., Norristown 
Pittsburgh 
Tenn., Knoxville 
Memphis 
Nashville 
Texas, Dallas 
EI Paso 
Houston 
San Antonio 
Utah, Salt Lake City 
Va., Norfolk 
Richmond 
Wash., Seattle 
Spokane 
Wisc., Milwaukee 


Chet Adams Company ‘ 
Slawson Equipment Company 
F. W. Jenike Company 
Slawson Equipment Company 
Frey Equipment Company 
Robt. |. Fruth Company 
Gordon E. Ervin Company 
John R. Elistrom & Associates 
Harris Sales Company 
Ferguson Equipment Company 
R. H. Spangler & Co., Inc. 
Ferguson Equipment Company 
Rodgers Engineering Co., inc. 
Phillips-Moore Equipment Co. 
Rodgers Engineering Co., Inc. 
R. S. Ryden & Company 
Mechanical Equipment Co. 
Chet Adams Company 

Chet Adams Company 

Mason Emanuels Company 

A. B. Hess Company 

Fred L. Thuemling Company 

















Outdoor 
Bulb 


Over-ride 
Element 


y WEATHERBRAIN Control... 
mene |) ih forced hei waite heat 


IT’S ALL MECHANICAL 


Weatherbrain is a profitable, easily installed weather- 


sensitive control, 


It varies the water temperature to the radiation; auto- 





matically keeps indoor temperature constant when out- 
side temperature changes. 
Instant response to weather changes . . . no delay as in 


other types of control systems. 


Very efficient on zoned installations as well as single 
Talk to your DETROIT CONTROLS Whole- systems. The Weatherbrain Control is rugged and fool- 


saler today . . . or write for Bulletin 254, proof! 











DETROIT CONTROLS CORPORATION Representatives in Principal Cities e Canadian Representatives: 


900 ETR RAILWAY AND ENGINEERING SPECIALTIES, LTD., 
” 5: nnomoigumanestiadlinn watudcstemmnned Montreal, Toronto, Winnipeg. 


Division of AMERICAN RADIATOR & STANDARD SANITARY Corporation 





AUTOMATIC CONTROLS for REFRIGERATION 
AIR CONDITIONING ¢ DOMESTIC HEATING « AVIATION ¢ TRANSPORTATION ¢ HOME APPLIANCES ¢ INDUSTRIAL USES 


Serving home and industry 
AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS « ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Ricewil Sez 
620 Mile Pipeline 


Here is REAL PROOF of Ric-wil superior quality and 
performance... This recent installation 
of over 600 miles of pipeline represents a 


tremendous investment...and...a tremendous 





“vote of approval” for Ric-wil systems. 


Next time you specify piping... specify Ric-wil and 
know you are getting the finest. 


JUST OFF THE PRESS... 


NEW Ric-wil catalog is 
now available ... write for 


your copy... today. 








Quality Piping Systems... 
. ++ Of Exceptionally High Thermal Efficiency 


BARBERTON, OHIO 
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A Complete Line of 
Centrifugals for 
Air Conditioning from 


tops in pumps since 1870 


FULL RANGE OF SIZES 
¥%, ’, %, 1, 1%, 2, and 3 horsepower, motor-mounted or 
belt-driven models. 


TWO CASING SIZES 


1”"x 1%" or 1%" x 1h". 


ALL-BRONZE IMPELLER 


Accurately balanced for smooth operation. 


REMOVABLE BRONZE WEARING RINGS 
Easily replaced for longer pump life. 


ROTARY SEAL 


Eliminates leakage (stuffing box may be specified on “125” 
models). 


CORROSION-RESISTANT SHAFT 


Stainless steel for trouble-free service. 


WIDE RANGE OF CAPACITIES AND HEADS 
Capacities to 90 GPM. Heads to 135 feet. 


Write today for Bulletin 210 on Centri-Thrift Pumps. 


Myers PUMPS “sscscma’ 


The F. E. Myers & Bro. Co., Dept. HP-5, Ashland, Ohio 
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Here today...... 


if 
AND HERE TOMORROW, TOO! 





the permanent installation is 
DURIRON ACID RESISTING DRAIN PIPE 


Duriron is a high silicon iron alloy with a very high resistance to 
corrosion, abrasion and erosion. This resistance is present throughout 
the entire pipe wall. 


Installed by ordinary plumbing methods, Duriron can be counted on 
to outlast the building, in most cases. Obviously, replacement and 
building repairs are virtually eliminated. Bulletin PF/4 lists complete 
details and standard fittings. Insist on Duriron. 





A PARTIAL LIST OF RECENT THE DURIRON COMPANY, INC. 
DURIRON INSTALLATIONS DAYTON, OHIO 


Roswell Park Memorial Institute, Buffalo, N. Y. 
University of Texas Medical Center, Galveston, Tex, 
Dorrance Laboratory, M.I.T., Cambridge, Mass. 
Tippecanoe Laboratories, 

Eli Lilly and Company, Lafayette, Ind. 
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Gas Unit Heaters 
self-contained, completely 


There’s a 
Reznor 


automatic units for produc- 


Gas Heater for ye 
Every Engineered 
Heating Job 


pended Units—nine sizes; 
25,000 to 250,000 BTU. 


tion and distribution of heat 


at the point of need. 


Wherever you go you'll find Reznor 
heaters proving their versatility in all 
types of commercial, institutional and 
industrial buildings from tiny shops to ee es 


. ti i . = 
huge factories and warehouses. ak teen BARES to 


200,000 BTU. 
There are two reasons why nearly 

50% of the gas unit heaters sold today 

are made by Reznor — engineering 

leadership and fine construction. Both 

have been Reznor traditions since the 

first Reznor heaters were made, in 

1888. An aggressive research and 

production development program a ae i a, 

has kept Reznor ahead of the field ne 

— with improvements for greater 

‘Two NEW Duct Furnaces comfort or more heat per fuel and 

equipment dollar. And Reznor’s 

high standards of workmanship 

and materials mean greater effici- 

ency and longer life. 





The New Reznor Twin Fan 


Console-Styled Floor 
Models—for offices, stores 
and homes—three sizes; 
25, 50 and 75 thousand 
BTU. 








The Reznor. PAC 


compact horizontal furnace 
or deluxe unit heater 


Compact design and appliance 
styling make the PAC ideal for 


= 


SERIES DS — Systems with 
capacities in excess af two 
million BTU can be assembled, 
on the job, out of the four 
basic DS sections. Section 
capacities are 150, 200, 250 and 
300 thousand BTU. The largest 














single section weighs only 315 
pounds. Each section complete 
with combustion controls and 
built-in-draft diverter 


B 


SERIES D — Four sizes; 50, 75, 








crawl space and attic applications 
in residential heating or for sus- 
pended installations in basement, 
utility room or kitchen. 

Used without ducts, the PAC 
becomes a deluxe unit heater 
which meets the most exacting re- 


100 and 125 thousand BTU — 
compact, handsomely-styled units 
are plete with combustion 
controls and built-in draft 
diverter 


quirements for cleanliness, quiet 
operation and fine styling. 




















for use in custom engineered yA 


heating and air conditioning systems NY: f y 4 ay ft | re 


THE WORLD'S LARGEST-SELLING 


gk, HEATERS 


These two new models, though varying greatly in details of 

design and construction, have the same advantages of high 
efficiency and easy installation as an integral part of the duct 
system. And both offer complete flexibility for combination with 
components for air-moving, cooling, cleaning and humidification 
chosen to meet the exact requirements of each job. Reznor Manufacturing Co. 

51 Union Street, Mercer, Pa, 
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ne EALMASTER 


corners 
SAVE FASTENERS! ry to save 


SKiw Z | K | DOLLARS 





SAVE INSTALLATION TIME! 


ay 


Check that oot 


@ Cuts installation costs by eliminating two 
 aetaneee and punching or drilling operation 
required for two mounting holes. 


Permits closer bearing spacing on multiple 
shaft installations. SEAL ASTER 
As a replacement bearing unit fits the diag- Wi 


onal bolt centers on present four-bolt flange 


units. 2-BOLT FLANGE UNIT 


Carries the same load rating for a given shaft 


re Call your SEALMASTER Distributor or mail this coupon today! 
Retains all patented design features of 
SEALMASTER Bearing Units—Zone Hard- 
ening, Self-Alignment, Locking Pin & 
Perimeter Dimple and Labyrinth Seal. on the new SEALMASTER 2-Bolt Flange Ball Bearing Unit. 


Available in shaft sizes from 2 to 2% inches. 





Please send Bulletin SS-125 containing full information 


NAME 





FIRM 


SEALMMASTER a 


ty 
wz 
~ 











SEALMASTER BEARINGS 4 DIVISION OF STEPHENS-ADAMSON MFG. CO. ¢ 47 RIDGEWAY AVE., AURORA, ILLINOIS 
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| good reasons why 


if 


saupannns  ULTRALITE 


is your best buy in 


(HMA HDYRANSNVANY) Duct Insulation ... 


1955 marks the 10¢h year of duct insulation service for Ultralite, the long 
glass fiber insulation. More important, Ultralite that was put on ducts a 
decade ago shows no visible or measurable signs of deterioration today. 


No other flexible glass fiber insulation can begin to match this performance 
record. So when you want insulation performance you can count on—and 
delivery you can count on—specify Ultralite, the only insulation of long 


textile-type glass fibers. 


Distributors who carry local stocks of Ultralite are listed in the Yellow Pages 
in 57 cities. Call your nearby distributor, or write today for 8-page brochure. 


ULTRALITE ULTRALITE 


DUCT INSULATION DUCT LINER 
(Thermal) Lovee : (Acoustical) 

It’s “duct soup” to wrap air “ Ultralite Duct Liner is a flex- 

ducts with Ultralite Thermal Bos 4 ible, semi-rigid glass fiber 

Duct Insulation—it’s as easy insulation designed specific- 
as wrapping a package! Ultralite Duct Insulation is ally as an acoustical duct liner, with excellent sound- 
available plain or with your choice of different vapor | absorbing properties. It won't break, chip or delami- 
barrier facings, factory-applied to the insulation. Ultra. | nate—won’t flake off in air stream! You can run it 
lite is non-irritating, pleasant to handle, fire-resistant quickly around curves and corners, run it through the 
and non-corrosive to metals. K-factor is very low—and brakes and shears with the metal, fasten it in place 
so are applied costs! with screws and washers or adhesives. 


*Reg. U. S. Pat. Off. 


GUSTIN BNCOM rng Copery QD] 


220 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings © Railroad gaskets and supplies 
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NEW! IN SCULPTURED BEAUTY 
IN FUNCTIONAL EFFICIENCY 


WEWS 
WITH GREATER CAPACITY...12,000 CFM 





The NEW Jenn-Air BELT-DRIVE Centrifugal Roof Exhauster 


Again leading the way, Jenn-Air provides a new innovation in spun 


all-aluminum belt-driven exhausters. With capacities up to 12,000 
CFM, Jenn-Air becomes the first to offer these higher capacity belt 
driven exhausters with the same attractive low contour Jenn-Air 
designing. With Jenn-Air Belt-Drive Roof Exhausters, it is no longer 
necessary to use the unsightly industrial type ventilators to provide 
for those higher capacity requirements. Certified ratings in accordance 


with NAFM and ASH&VE code tests by independent laboratory. 


Look at these 7 ways Jenn- fir Exhausters excel: 





t. Easy Installation—constructed from heaviest gauges of cor- 
rosion resistant aluminum, yet light enough for easy assembly 


on the roof; 


Jenn-Air also offers wall exhausters which 2. Lower Fire Hazard—spark-proof blade—motor mounted out of 
can be installed close to the area needing ven- air stream away from inflammable air contaminations; 

tilation, thus reducing duct work. Only Jenn- 

Air offers dual ventilation . . . both roof and 3. Beauty —design that blends with today’s modernistic buildings; 


wall exhausters. 
4. Ageless Aluminum Rustproof Construction—will outlast any 


structure—no painting required; 


JENN-AIR PRODUCTS COMPANY, INC. 


Architects & Builders Building 5. Quiet! full ball-bearing grease packed motor means dependable 
Indianapolis 4, Indiana trouble-free operation; 


6. Low Contour—hugs the roof for pleasing appearance .. . 


eliminating unsightly intrusion with roof line; 


7. Package Unit—nothing else to buy . . . ready to install. 
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Home" of the two, B&W Type FM Integral-Furnace Boilers is in the basement of the 
Service Building. Francisco & Jacobus, Engineer & Architect for the Service Center. 


2 BaW FM Boilers 
Serve 5 Buildings 


af 


LONG ISLAND LIGHTING’S NEW SERVICE CENTER 


With its residential load centered in an area where new 
home construction is booming, the Long Island Lighting 
Company has always anticipated load growth far in ad- 
vance. The most recent example of this policy is the 
creation of the new service center in Hicksville, N. Y. 


Covering 78 acres, the center includes a headquarters 
group of six buildings (providing 200,000 sq. ft. of floor 
space), huge storage facilities, parking space for almost 
a thousand cars, and even a helicopter landing strip. When 
three more planned buildings are completed, the center 
will contain about everything needed to operate the 
service end of a modern utility. 


The steam requirements for all but one of the buildings 
is supplied by two B&W Type FM Boilers. Each unit is 
capable of generating 20,000 Ib of steam per hr at 125 
psi. Normally burning gas, the FM Boilers are equipped 
with combination burners and controls that permit chang- 
ing over to oil in a matter of seconds and without substi- 
tuting equipment. Automatic control, with on-off oper- 


ation for low loads, is another important operational and 
economy feature of these versatile, self-contained boilers. 


Satisfaction with the performance of B&W Integral- 
Furnace Boilers—both FMs and FFs—operating at other 
Long Island Lighting locations—was a strong factor in 
the choice of a dual-unit FM installation for the new 
service center. Along with other utilities and a broad range 
of industrial, commercial, and institutional users, Long 
Island Lighting has found the Type FM Boiler ideally 
suited to its needs. The strong acceptance of this unique 
boiler is indicated by the total steam capacity of more than 
10,000,000 Ib per hr of the units now in service or on 
order. It is available in standardized sizes for loads rang- 
ing between 2900 and 40,000 Ib of steam per hr at pressures 
to 235 psi—may be obtained for higher pressures and with 
moderate superheat. Write for Bulletin G-76A for the 
complete details of this unusual small boiler with an 
illustrated description of its cost-saving features. The 
Babcock & Wilcox Company, Boiler Division, 161 East 
42nd Street, New York 17, N.Y. 





COST-SAVING FEATURES 


‘2 St 


S 


* Saves Erection Time and Cost * Easy Accessibility . y | B ¢ Oo ¢ i 4 § 


* Meets Wide Range of Service * Suitable for Outdoor Service — 
* Handles Quick Load Changes * Burns Oil and/or Gas 3 
ee 


* Fast Steaming * Saves Fuel 
* Low Maintenance * Saves Space 
* Safe, Automatic Operation 


== BOILER 
ee a DIVISION 


G-702 
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THE EDITORS’ PAGES 





@ 7WO OF THE BIGGEST news events of the last month or so were the trials of the 
atomic powered submarine, the Nautilus, and the success of the Salk polio vaccine. 
It’s interesting to us that both these tremendous developments depend upon air conditioning. 


As explained some months ago in HPAC, the Nautilus couldn't stay 


submerged very 


long without its elaborate air conditioning and air purification systems. And as 


explained in an article this month 


ditioning, air filtering. 


Revising National Fire 
Protection Standard 

- « « for oil burning equipment 
SAFE INSTALLATION requiremeats for 
all oil burning equipment are out- 
lined in the sweeping revision of the 
National Fire Protection Association 
Standard No. 31, being submitted 
for official adoption at the associa- 
tion’s annual meeting on May 16-20. 
The 


ances to combustible construction. in- 


revised standard covers clear- 
stallation of fuel pipes, amount of air 
needed for proper combustion, draft 
requirements, tank installations, and 
other items. 

It also contains an extensive list of 
definitions aimed at achieving uni- 
formity of terminology in the field. 

The 
available from the association offices. 
60 Batterymarch St., Boston 10. 


recommended revised text is 


Room Air Conditioner In- 
dustry Sales To Top 1954 


+ « « predicts new record 
INDUSTRY SALES of room air condi- 
lioners are expected to set a new rec- 
ord in 1955, according to James H. 
Carmine, president of Philco Corp. 
The forecast was made in a recent let- 
ter to stockholders. 

“Few, if any, other industries have 
shown as rapid growth during the 
past five years as room air condi- 
tioners.” Mr. Carmine said. He cited 
independent research figures to show 
that sales have increased from 200.- 
000 units in 1950 to about 1.230.000 
units in 1954, the record. 


He described 


1955 season as “bright.” In support 


prospects for the 


of this. he said, “Our inventories of 
all air conditioning products are in 
good balance, and the number of 
units in our hands and those of our 
distributors is actually smaller than 
at this time a year ago.” 
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HEATING SYSTEM 
stalled at McGuire Air Force Base 
has this 6000 hp, four boiler heat- 
ing plant and 33 miles of under- 


newly  in- 


ground piping 


Air Base Gets New 
$4 Million Heating System 


. .. high temperature water type 


AN ULTRA-MODERN central heating 
system, costing $4 million, was re- 
completed at McGuire Air 
Force Base, W rightstown, N. J., ac- 


cording to Charles Simkin & Sons, 


cently 


Inc., engineering contractors. Wate: 
at 420 F is circulated under pressure 
through 33 miles of underground 
piping to over 75 distant buildings, to 
controlled heat. 


supply precisely 


steam, and hot water. 

Total heating capacity of the four 
boiler heating plant is 6000 hp. Heat 
transmission losses through this ex- 
tensive underground system are held 
to a remarkable minimum by an ex- 
thick 


lite envelope, which completely in- 


ceptionally concrete-vermicu- 


sulates the feed and return water 
pipes. 

This system incorporates in its de- 
sign automatic coal and ash handling 


equipment. 
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production of the polio vaccine requires air con- 


Building Contracts, Con- 
struction Up Ist Quarter 

. « « in line with economy 
Botu building contract awards and 
actual construction put in place dur- 
ing the first quarter of 1955 topped 
the same period of last year. 

Building and engineering contracts 
in the 37 eastern states, which rolled 
up the highest March dollar totals in 
history, totalled $5,220,412,000 for 
the quarter, 34 percent ahead of the 
like period for 1954 the previous 
high — according to the F. W. Dodge 
Corp. 

The March contract 
134,819,000 was 40 percent ahead 
of March 1954; 35 percent ahead ol 


February, itself an all time high for 


total $2.- 


that month; and was topped by only 
May 1951, 


by contracts for atomic energy plants. 


whose total was swelled 
“When you consider that records 
broken after 


through the winter, plus March, it be- 


were month month 
comes virtually certain that construc- 
tion will continue at a high rate well 
into or through the summer,” said 
Thomas S. Holden. Dodge vice « hair- 
man. 
Current contract records, while 
spectacular, are not out of line with 
the needs of our fast growing econ- 
omy. he The breakdown for 


March: nonresidential, $758.870,000, 


said. 


up 42 percent over February and up 


i) percent over March 1954; resi- 
dential, $989.730,000, up 35. percent 
over February and 48 percent above 
March 1954; heavy 


$386,219.000, up 28 


engineering. 
percent over 


February and 18 percent above 
March 1954. 

As for construction put in place, 
the first quarter total of the nation, 
the U. S. 


Commerce and Labor. was $8.4 bil 


reports Departments of 


lion, 13 percent above last year. Ac 


99 








tual construction in March totalled 
$2.9 billion, a new high. 

On a seasonally adjusted basis, 
new construction activity in this 
year’s first quarter reached the un- 
precedented annual rate of $41 bil- 
lion, as compared with an annual 
rate of $38 billion in the preceding 
quarter and actual expenditures of 
$37.2 billion for 1954. 

Setting new first quarter records 
for work put in place were private 
residential, commercial, religious, and 
educational building. Industrial 
building increased 6 percent in the 
first quarter above the same period 
in 1954. Public school building was 
up 16 percent above the 1954 first 
quarter. 

At the recent 36th annual conven- 
tion of The Associated General Con- 
tractors of America, Inc., Welton A. 
Snow, manager of the Building Con- 
tractors Div., said, “Construction will 
be propelled to new heights this year 
by the increasing pressure of civilian 
needs.” He said residential construc- 
tion will approach $15 billion; com- 
mercial expansion may rise one- 
sixth to $2.5 billion; industrial build- 
ing will decline mildly to $2 billion: 
institutional construction will con- 
tinue at record breaking pace; and 
schools will call for $2.5 billion for 


new classrooms. 


Piping Identification 
Scheme Is Being Revised 

- « « Al3-1928 to b> simplified 
ACCORDING to the American Stand- 
ards Association, the Al3 sectional 
committee is working on a revision of 
this standard, which was reaffirmed 
in 1947, but no date has been sched- 
uled for its completion. Unofficially, 


the committee indicates that no radi- 





ATTENOANCE (NUMBER OF PEOPLE 


JANUARY, FEBRUARY 


























CONSISTENT HIGH ATTENDANCE was recorded at St. Patrick’s Roman 
Catholic Church, New Orleans, in summer after air conditioning was in- 
stalled, actually 44 percent above previous high average 


Air Conditioning Increases Church Attendance 


INCREASED attendance and collections 
are among the results reported by 
churches in which year ‘round air 
conditioning has been installed, ac- 
cording to Carrier Corp. In some in- 
stances, collections increased to a 
greater percentage than did attend- 
ance. 

In St. Patrick’s Roman Catholic 
Church, New Orleans, the system was 
installed after the best attendance 
months of the church year had 


passed. Figures recorded by the 


. . . and collections 


church staff revealed that attendance 
during the summer when attend- 
ance is normally lowest actually 
increased 44 percent over the best 
average attendance rate previously 
attained. 

Other benefits, churches report, in- 
clude reduction of outside noises and 
maintenance costs. Systems range 
from packaged units requiring no 
ductwork to large central systems in 
churches of varied architecture, con- 


struction and size. 





cal change in the significance of the 
colors is being considered. But the 
committee has discovered that there 
are too many fluids in pipes for prop- 
er designation by the limited number 
of colors which are easily recognized. 
Therefore. the committee is leaning 
toward the conclusion that identifica- 
tion of the substance in the pipe 
should be by means of either the 
chemical or trade name, leaving the 
color to designate whether the fluid is 


safe, dangerous, or for fire protection. 


“The tallest tales of our times are told in techni- 


# 


es 


“BEA CR 


fae 


fer, 


g 





cal terms.”—Louis S. Putnam, Dow Corning Corp. 


Heating, 


Boiling Water Reactor 
Development Pushed 


- «+ te solve cooling problem 
COOLING WATER in pressurized water 
reactors the type being installed 


in the atomic power plant being 


built at Shippingport, Pa., has to 
be under pressure of about 2000 psi 
to keep it from vaporizing. The tem- 
perature of the coolant is thus limited 
to about 600 F. The Argonne Nation- 
al Laboratory is trying to eliminate 
this limitation by boiling water in 
the reactor core as in a conventional 
boiler. Tests of nuclear stability are 
encouraging, according to Charles G. 
Manly, acting chief, Industrial Liaison 
Branch of the Reactor Development 
Div., Atomic Energy Commission. 
Facilities for an experimental boil- 
ing water reactor to produce 5000 kw 
are scheduled for completion at Ar- 
gonne in 1956. The architect-engi- 
neer is Sargent & Lundy Co., and 
Allis-Chalmers Manufacturing Co. is 
designing and fabricating the heat 


transfer equipment. 
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rising School Building Costs.. | 
this South Carolina Engineer 
did something about it / 


BE! % 
Classroom in Edwards Elementary School, Chesterfield, $. C. Total 
sq. ft. 39,125. Cost (not including land, financial and legal) 
$282,921. Heating cost $23,179. Architect: James & DuRant, 
Sumter, S. C. Consulting Engineer: M. R. Durlach, Jr.. Columbia, 
S. C. Heating Contractor: M. W lurnage, Chesterfield, S. C. 





SOME SCHOOL HEATING INSTALLA- 
TIONS ENGINEERED BY M. R. DURLACH 
USING WEBSTER WALVECTOR FOR TRU- 


PERIMETER HEATING 
Architect 
Scott’s Branch School 
Summerton, S. C. 
Robert Smalls High School 
Beaufort, S. C. 
Newberry County High School 
Newberry, S. C. 
Wheeler Hill School 
Columbia, S. C. 


James & DuRant 
Heyward S. Singley 
Irvine B. Leslie 


James B. Urquhart 
& Alex A. Dickson 


North Augusta Senior High School 
North Augusta, S. C. Scroggs & Ewing 


Macedonia School 
Blackville, S. C. Lafaye, Fair, Lafaye 
« Assocs. 

Hopkins High School 


Hopkins, S. C. 

Bowman Elementary School 
Bowman, S. C. 

Pelion Elementary & High School 
Pelion, S. C. Jesse W. Wessinger 

Marshall Primary School 
Belton, S. C. 

Manning Training School 
Manning, S. C 


Chesterfield Elementary School 
Chesterfield, S. C. James & DuRant 


William Stork, Jr. 


J. W. Inabinet, Jr. 


Ledbetter & Earle 


James & DuRant 





M. R. Durlach brings real comfort heating 


to schools in the south, without costly frills 
M. R. Durlach, Jr., Columbia, S$. C. has used 


Tru-Perimeter Heating in more than 30 new South 
Carolina schools since 1952... stayed within modest 
budgets . . . provided maximum heating comfort. 


Webster Walvector, mounted along exposed walls 
warms air in the room; warms floors and inside sur- 
face of outside walls; provides heating comfort 
everywhere — clean, gentle, even warmth . . . draft- 
free comfort with window ventilation little 
temperature difference from floor to ceiling 
Minimum piping, fewer risers, no hung ceilings or 
furred columns to conceal piping. And simplicity of 
design assures future low maintenance cost 


Call the Webster Representative for literature, on 
write us. 

Address Dept. HP-5 
WARREN WEBSTER & COMPANY 
Camden 5, N. J Representatives in Principal U. S. Cities 

In Canada, Darling Brothers, Limited, Montreal 


Ch) ela ler 
WALVECTOR 


atG. U. & PAT. OFF 


For Steam or Hot Water Heating 


Webster Hydro-Heat Baseboard; 
Convector Radiation; Heating and 

Process Steam Specialties; Moderator Con- 
trols for Steam Heating and controls for hot 


water heating; Steam, water and gas Unit 
Heaters. Data on request. 
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Acoustical hung ceiling holds supply ducts and registers for distributing air cooled by G-E packaged units. 
Furred space itself acts as plenum for return air, entirely eliminating need for second set of ducts. 


HUNG CEILING MAKES NEAT AIR CONDITIONING 
INSTALLATION, SAVES ON DUCTWORK 


Fred Safran, well-known New York architect, was faced 
with the problem of remodelling three floors of a 33-year-old 
Brooklyn building into an attractive, air-conditioned sales 
and service center for a large business machine company. 

After taking into account the building construction, the 
heat produced by operating business machines, varying 
occupancy loads, lighting and ventilating needs, a 15-ton 
General Electric Packaged Air Conditioner was installed on 
the first floor, and 10-ton units on each of the two floors 
above. Conditioned air is distributed through ducts con- 
cealed in the hung ceiling, and ceiling diffusers with damp- 
ers give precise local zone control. The G-E units take up a 
minimum of floor space and are completely enclosed, result- 
ing in a neat, built-in installation at a moderate cost. 

On the air conditioning phase of this assignment, Mr. 
Safran worked closely with the Billen Engineering Com- 
pany, a G-E Air Conditioning Contractor in New York City, 
to meet the new tenant’s specific requirements. 


HERE’S WHY IT PAYS TO SPECIFY 
G-E PACKAGED AIR CONDITIONERS 


@ Low installation, low operating costs. 


®@ Gives the architect maximum design freedom. Units can be 
used in space or concealed, with or without ducts. 


@ Streamlined cabinet styling. Adds to decor of any interior. 


© 3,5, 7%, 10, and 15 ton units can be used singly or in multiple 
to meet air conditioning needs of any building. 


@ Easily directed air flow for no-draft, no-waste air circulation. 


@ Muggy Weather Control removes excess moisture in any 
weather without over-chilling or clammy cooling. 


@ Built and factory assembled by General Electric. 5-year war- 
ranty covers entire sealed cooling system. 


102 


Pas : a 
Write for architectural data. General Electric Company, 
Commercial & Industrial Air Conditioning Department, 
5 Lawrence St., Bloomfield, New Jersey. 


Packaged 
AIR CONDITIONERS 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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“OPEN FOR DISCUSSION" 





@ WE FOLLOW HERE each month the practice at engineering 
society meetings of providing an “open for discussion” period. You 
are urged to take part. Just address your comments to the Editors, 
Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


Systematic Maintenance Is Investment, 
Not Expense, in Cutting Operating Costs 
As C. T. Baker relates in his article, Operating Costs 
Can Be Cut, in the April HPAC, it is often proved that 
what is regarded as an item of expense could have 
been an investment. Too frequently, the cost of sys- 
tematic maintenance is viewed as an expense item. 
The result of such a view is that equipment may be 
allowed to operate at reduced capacity and efficiency. 
Operation at the lowered capacity frequently continues 
until the capacity has reduced to an extent that de- 
mands _ attention. 

Curtailing the outlay for small auxiliary steam 
equipment items, such as traps, often leads to losses 
that are not readily apparent. Inadequate drainage of 
condensate may increase processing time or impair 
quality. Increased process time means loss of output 
from the relatively higher price equipment the trap 
drains. Even though there are instances where a 
single trap seems to be performing satisfactorily, the 
cases where such installations have been found to be 
unsatisfactory are sufficiently numerous to indicate 
that such an attempt at economy is likely to prove dis- 
appointing. 

Where steam is the heating medium, the condi- 
tions which govern heat transfer indicate the desir- 
ability of draining each piece of steam equipment 
by an individual trap. The many instances where 
faulty operation has been corrected by changing an 
installation from single trap drainage of a battery of 
equipment to individually trapping each piece of 
equipment confirm the importance of using an_in- 
dividual trap for each. If the net cost could be 
determined, it would likely be found that many times 
the price of the additional traps has been expended in 
increased process time lost production or poor 
quality work. 

D. N. Crostuwait 
Technical Adviser 
C. A. Dunham Co. 


New and Existing Multi-Story Buildings 
Are Different Air Conditioning Problems 
THE ARTICLE, Here’s an Overall Look at Air Condi- 
tioning Multi-Story Buildings, by P. B. Gordon, in the 
April HPAC, is excellent and contains a great deal 


Heating, Piping & Air Conditioning, May 1955 


of helpful information. However, there are two gen- 
eral comments we would like to make: (1) We believe 
it is difficult to combine the problems of new multi- 
story buildings and existing multi-story buildings in 
the same article, since the major problems and con- 
siderations are quite different. (2) We believe con- 
siderably more emphasis should be placed on the ad- 
vances in recent years in centrifugal compressors. 

With regard to new versus existing multi-story 
buildings, the primary considerations are certainly 
different in many ways. Although many matters must 
be decided in connection with any air conditioning 
system, an entirely separate list of problems becomes 
highly important in connection with an existing build- 
ing. 

Equipment space, noise and vibration, disturbance 
to building occupants, adequacy of the existing heat 
ing system, floor-by-floor installation, low load econ- 
omy, and space for ducts and piping are just a few 
of those considerations to which I refer. Frequently, 
these considerations drastically affect the type of re- 
frigeration equipment and distribution systems which 
can be used. 

This also leads up to the new emphasis on modern 
centrifugal compressor design improvements. Mr 
Gordon makes virtually no reference to the tremendous 
improvements in centrifugal compressors in his sec- 
lion on improvements in refrigeration compressors. 

In existing buildings, one of the major problems 
until recently was that of finding space for refrigera- 
tion machinery, since basements are generally well 
filled with equipment. Although it was always agreed 
that there were definite advantages to locating the 
compressor and cooling tower near each other on the 
roof or intermediate floors, these advantages frequently 
seemed to be overshadowed by the problem of weight 
and noise and vibration. 

Most centrifugal compressors used to require heavy 
concrete bases which, in addition to the weight of the 
equipment, required building reinforcements. Also, 
considerable loss in rentable floor space might result 
from disturbance to tenants as a result of noise and 
vibration in the vicinity of the equipment area. 

The further problem of incorporating air condi- 
tioning without upsetting every office from top to bot- 
tom at the same time was a serious one, Then, too, 





if air conditioning were to be incorporated one floor 
at a time over a period of time, it was impossible to 
provide cooling economically at very low partial loads 
when only parts of the building were air conditioned 
or occupied, 

These major problems have either been eliminated 
or have been made very minor as a result of modern 
hermetic centrifugal compressors, which can easily be 
installed on intermediate floors and roofs without spe- 
cial bases or without nearly the basic equipment weight 
previously encountered. Some of these machines are 
now so quiet and vibration free that you can stand 
beside them and converse in perfectly normal tones. 
In fact, a coin can be balanced on edge on top of a 
compressor while it is operated over the full capac- 
ity range. These machines also provide automatic 
capacity control down to very low limits and, at the 
same time, adjust their use of power automatically in 
almost direct ratio to the cooling load. Obviously, this 
makes it economical to air condition a building by 
stages, installing enough refrigeration equipment at 
the outset to handle the completed job and yet oper- 
ate economically under these extremely low load con- 
ditions. 

Also, we believe a little more should be said about 
the use of the fan coil units around the perimeter of 
the building and primary air units for various zones. 
Perhaps it should be stated that primary air may be 
supplied from equipment rooms located on or near 
each floor. These equipment rooms, in turn, operate 
with chilled water and steam or hot water from a 
central source. Interior loads may be handled com- 
pletely by this equipment. 

We would point out also that in the perimeter area 
the terminal units are frequently provided with multi- 


speed fan motors to give tenants selective control of 
temperature. 

M. L. HoGLuNb 

Manager of Refrigeration Sales Dept. 


The Trane Co. 


For HTHW Connections, Study Water 
Circulation Inside Boiler First 

| ENJOYED reading Harry Hallwood’s comments in the 
January HPAC regarding my articles on high tem- 
perature hot water heating, published in the January 
and February 1954 HPAC’s. And I believe that many 
engineers profited from his published experiences. 

However, since Mr. Hallwood’s comments brought 
up some details not mentioned in my articles, I should 
like to add the following. 

(1) I agree that shortcutting across the top layer of 
water in the boiler should be prevented. One way is to 
connect the return at the bottom of the boiler, as sug- 
gested by Mr. Hallwood. This is usually done on 
forced circulation water tube boilers. 

Shortcutting also can be prevented when for 
some reason or other flow and return connections 
are made to the top of the boilers. The flow and re- 
turn connections are placed as far apart as practicable. 
In some cases the return insert pipe is longer and its 
discharge opening is directed toward one side, as in- 
dicated in my article in the February 1954 HPAC. 

In horizontal flue boilers of some European HTHW 
installations, the return insert pipe is sometimes curved 
and reaches close to the bottom of boilers. 

An interesting solution has been made in the 
HTHW boiler of the Personal Products Co., Milltown, 
N. J. Here, in one of the oldest HTHW plants in the 








MANY NEW and revised tentatives 
and standards to be incorporated in 
the 1955 edition of the triennial book 
of standards of the American Society 
for Testing Materials will be recom- 
mended for adoption at the annual 
meeting in June. They were put into 
final shape by 32 ASTM technical 


committees which met recently. 


Tubular Products 


Among the revised standards are 
several for tubular products, sheet 
and strip, and bolting, as developed 
by ASTM Committee A-1 on steel. 


104. 


ASTM Readies 1955 


The carbon content of boiler or super- 
heater tubes ordered to Specification 
A 210 will be reduced from 0.35 
percent to 0.27 percent maximum. A 
standard practice for pipe lengths 
of austenitic steel covered by Specifi- 
cation A 312 has been established and 
will be incorporated in the specifica- 
tions in place of the present Section 
18. A new 70,000 psi tensile strength 
steel will be added to Specification 
A 106 for seamless carbon steel for 
high temperature service. Specifica- 
tion A 358 covering electric fusion 
welded austenitic pipe for high tem- 
perature service will have types 309 


and 310 stainless steels added. 

There will be a slight change in 
the chemical requirements for those 
alloy steels containing a nominal 
molybdenum content of 14 percent. 
Likewise, the tables of chemical re- 
quirements in all the tubular product 
specifications have been in a state of 
flux during the past several years. It 
appears that a final suitable form has 


been agreed upon. 


Carbon Steel Sheets 


Specifications A 245 and A 246 
covering structural quality carbon 
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U.S., flow and return are connected to the center of 
the boiler drum — natural circulation water tube boil- 
er and vertical baffles divide the drum, thus sepa- 
rating the return water from the flow. (See the article 
by Lewis Smith and Steven Senko in the July 1954 
HPAC.) 

The engineer should study the circulation of water 
inside the boiler first, and then make the flow and re- 
turn connections so that they are adjusted to that cir- 
culation. The flow should be installed to the hottest. 
and the return to the coldest, sections of the boiler. 

(2) The “lowest permissible water level” is exactly 
determined in the ASME Power Boiler Code (Par. P- 
291 and A-21). In most 


ers, it is established 1 in. above the highest heating 


not every — types of boil- 
surface having water on one side and flue gases on the 
other. 

According to the Code, “the lowest visible part of 
water gage glass shall be at least 2 in. above the lowest 
permissible water level.” Therefore, in my opinion, 
the lowest permissible water level cannot be indicated 
in many cases on the gage glass in front of the boiler. 
as suggested by Mr. Hallwood. In my experience, the 
indication of “normal water level” is customary in- 
stead of the “lowest permissible water level.” 

In modern plants, automatic water level controllers 
take care of maintaining the normal water level in- 
stead of the operators. 

(3) I agree with Mr. Hallwood’s comment that 
there is no need for deaeration equipment in HTHW 
systems, and that water treatment is not an absolute 
necessity for every system. I have previously stated 
this in my February 1954 article. However, I have 
qualified this general rule, pointing out that “when 


steam is drawn from the boiler drum and thus more 


make-up is needed, water softeners and deaerators 
should be used.” 

I stress that steam should not be taken from HTHW 
hoilers at all. If steam is needed, a heat exchanger 
should be installed which uses HTHW on the primary 
side. 

My experience, however, is that many plant engi- 
neers or owners have the tendency to save the cost of a 
heat exchanger and take steam from the drum of the 
HTHW boiler directly. In some cases, all the con- 
densate is lost, in other cases only part. The losses 
must be made up by feedwater. Now, if untreated 
water is added to the boiler continuously, the system's 
water will be corrosive and scaly. Experience has 
proved that in some of the earlier systems, where 
steam was taken freely from the boiler drums and 
no attention given to feedwater treatment, deposits 
and incrustations caused stoppages in the heating ele- 
ments and seizures in the valve seats. 

(4) Figs. 1 and 2 accompanying Mr. Hallwood’s 
comments are especially valuable for those engineers 
who are facing the problem of using an existing steam 
boiler for both steam and HTHW service. The “pro- 
ducer” is better known 
Another 
type of HTHW producer is called “cascade heater.” 

Most HTHW heating systems in Europe started with 


the use of such “direct contact” or “cascade” heaters. 


shown in the figures 


under the name of “direct contact heater.” 


In these heaters, high pressure steam is used for heat- 
ing the water of the HTHW system, either by inject- 
ing steam into the water, or by spraying the return 
water into the steam space. The steam, being clear, 
does not carry over impurities in the HTHW system. 
The surplus water, resulting from the condensation, 


will be carried back to the boiler. 





Book of Standards 


... some important changes noted 


steel sheets will very probably be 
combined. Also commercial quality 
sheets will be covered by another 
specification with strip included, if 
These 


necessitated by the changing methods 


feasible. developments are 


of manufacture. 


Bolting Requirements 


The low temperature bolting Spec- 
ification A 320 will cover grades 
4340 and 8640. In the four bolting 
Specifications A 193, A 194, A 261, 
and A 320, it is proposed to change 
the requirements for minimum clear- 
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ance for the screw threads. This ac- 
tion is necessary since the American 
Standard BIl.4-1945 


erenced will become obsolete. 


presently _ ref- 


Copper Tube and Alloy Pipe 


A new specification for type B cop- 
per tube and another for copper- 
silicon alloy pipe and tube are under 
study by Committee B-5. 


New Industrial Water Manual 


Significant progress on plans for 


a second edition of the Manual on 


. May 1955 


Industrial Water is reported by Com- 
mittee D-19. Action was taken to rec- 
ommend for adoption as standard the 
Methods for Examination of Water- 
Formed Deposits by Chemical Mi- 
eroscopy (D 1245); for lodide and 
Bromide lons in Industrial Water 
(D 1246); and for Reporting Results 
of Analysis of Industrial Water (D 
596). The committee recommended 
publication, for information only, of 
a comprehensive set of tests for op- 
tical properties of industrial water, 
covering all important current in- 
strumentation and techniques in this 
field. 





In connection with Fig. 1 of Mr. Hallwood’s January 
comments, | think attention could be called to the fact 
that “filling point” is not the continuous feedwater 
connection but merely a connection to a water hose to 
fillsthe HTHW system for the first time, or after a 
draining, if such would be necessary. The feedwater 
connection, which is not shown in the diagram, should 
be made to the boiler directly, of course. 

S. A. Kuni 
Engineer 


ADSCO Industries, Ine. 


Requests Fair Break for Low Velocity- 
Low Pressure Air Distribution Systems 
Let’s Give low velocity-low pressure air distribution 
systems a “fair break.” There have been a lot of 
articles written on the advantages of high velocity 
and/or pressure systems. It seems to me that a lot 
of these advantages claimed apply also to low velocity 
and low pressure systems. 

1) Lower First Cost of Ductwork Due to Lower 
Supply Air Temperature 

There seems to be an erroneous reasoning that only 
high velocity and/or pressure systems may use a lower 
supply air temperature and therefore reduce the duct- 
work. Most of the “high velocity outlets” I have seen 
are composed of a “high velocity/pressure damper” 
with a sound box and an ordinary low velocity outlet. 
(However, certain under window units do take ad- 
vantage of induced secondary air to lower the resultant 
discharge air temperature.) I see no reason why there 
should be any difference in the lowest supply air tem- 
perature of either the high or low velocity systems, with 
the present high velocity sidewall grilles and ceiling 
outlets. 

There are several reasons to limit this supply air 
temperature to not lower than 25 F below room tem- 
perature. One reason is that in the Kansas City area 
all of the supply ducts would have to be insulated to 
prevent moisture condensation. Another good reason 
is the increase in compressor horsepower to obtain 
this lower air temperature. Still another good reason 
is the reduced amount of cooling obtainable when 
operating on outside air, a very important feature in 
the Kansas City area, where one day the tempera- 
ture may be in the 80’s, and the next day, below 
freezing. 

2) Lower First Cost of Ductwork Due to Smaller 
Ducts Obtained by High Velocity 

There are several factors that are overlooked when 
estimating this saving. 

In using round ducts, to increase the velocity four 
times the circumference of the duct is only reduced to 
one-half. 

Heavier gages and more airtight ductwork is re- 
quired. 

Sound absorbing plenums at supply outlets may re- 
quire as much or more material and labor as low 
velocity branches would. 
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The increase in fan horsepower due to higher static 
pressure increases the operating cost considerably. 

3) Savings In Overall Building Height Due to Re- 
duction of Space Required Above Suspended Ceilings 

The sound absorbing plenums for the “high veloc- 
ity outlets” as supplied by most grille manufacturers 
require as much space above the ceiling as the branch 
ducts would require in a low velocity system. By co- 
ordinating the ductwork and structural plans, the 
main supply ducts may be run perpendicular to the 
shallow beams or joists and the branch ducts perpen- 
dicular to the deep beams. 

Let’s assume that there is some saving in the overall 
building height, but let’s be fair in our estimate of 
what this saves or gains. I’ve recently read an article 
saying that this reduction in building height was the 
equivalent of one additional story on the building 
referred to in the article. A lot of people reading this 
article will assume that one additional floor of usable 
space may be had at no additional cost, forgetting the 
additional cost of the floor construction, ceiling con- 
struction, electrical system, heating, plumbing. ait 
conditioning systems, etc. | think this saving is ex- 
tremely exaggerated. | also think this additional space 
above the suspended ceiling may prove to be quite 
valuable in the future, especially in these “flexible?” 
office buildings. 

There are definitely some advantages to the high 
velocity and/or pressure systems, and these will in- 
crease in the future as new ideas and techniques are 
developed. | am very thankful to those who have and 
are pioneering some will say they are no longer 
pioneering in this field because we cannot progress 
without new ideas and methods. 

I can’t help but feel, though, that with a lot of high 
velocity and/or pressure systems, the advantages are 
being over-exaggerated and the disadvantages over- 
looked. 

GILBERT F. HELLMER 
Mechanical Engineer 


1500 Fpm Minimum Velocity Required 
in Refrigerant Risers at Maximum Load 
IN THE ARTICLE, Better Refrigerant Piping for Paral- 
lel Compressor Systems, by Lincoln R. Scafe, in the 
March HPAC, there is a technical error which should 
be corrected. On page 125 under the subhead, “With 


Capacity Modulation,” the sentence at the end of 
the first paragraph, which reads, “The larger one is 
sized so that the velocity through both risers will not 
be less than 1400 fpm at maximum load,” should read, 
“will not be less than 1500 fpm at maximum load,” as 
stated elsewhere on the page. 

The value 1500 fpm is considered the ideal veloc- 
ity under such circumstances, and anything below 
this will result in not returning oil to the compressor 
and will trap it in the crankcase. 

J. M. LaMKe 


The Trane Co. 
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The beauty of heating a church by radiant panels is 
that traditional as well as modern architectural design 
may be used without having to make allowances for 
outlets or radiators in your design. It is the number 
one method of heating churches and similar permanent 
structures. And, when installation is completed panels 
are invisible. Also, when Revere Copper Water Tube 
is used it is easily and readily installed, easy to bend, 
requires no thread cutting and the solder or com- 
pression fittings used are readily made. There are 
fewer of these fittings and they are tight, trouble-free 
fittings when finished. 

A radiant panel heating system of Revere Copper 
Tube is a long-lasting one, too, which is mighty 
important in a permanent structure such as a church. 
For copper tube cannot rust, its endurance has been 
proved for centuries. 

So never mind what the other fellow says... you 
keep out of trouble with copper. Use Revere Copper 
Water Tube for radiant panel heating, hot and cold 
water lines, underground service lines, processing 
lines, waste stack and vent lines. Your Revere Distrib- 
utor has plenty of stock these days, in all the required 
sizes. 
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St. John The Baptist Church 


Rome, N. Y. 


Architect: FRANK W. BRODRICK, Syracuse, N. Y. 
Engineer: MALCOLM B. MOYER, Syracuse, N. Y. 


Gen. Cont.: JAMES PAOLINI CONST. CO., INC., Syracuse, N.Y. 


Heat Cont.: O'SHEA SUPPLY CO., INC., Rome, N. Y. 


ANOTHER 
CASE OF 


WHERE IT 
COUNTS 


IN THE LARGE PHOTO ABOVE NOTE THE NEAT LAYOUT, 
the even, easily-bent lengths of Revere Copper Water 
Tube, the few number of fittings... only every 60° in the 
panels. 5,000 ft. of tube was used in sizes ranging from 
%" to V2". The architect and contractor tell us that the 
suggestions made by one of Revere's Technical Advisors 
were most helpful in both the planning and installation 
stages. Why don't you take advantage of this service? 
No obligation, naturally. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


- . -* 


Mills: Baltimore, Md.; Chicago and Clinton, l/l; Detroit, 

Mich.; Los Angeles and Riverside, Calif.; New Bedford, 

Mass.; Rome, N.Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 





THis New VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


70s the lash EM 


No longer is it necessary for the Engineer to accept a vacuum heating 


pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon request. 


- 














Increased air capacity 
induces rapid system 
response without 
wasteful overheating. 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 


permitting addition of 
radiation without ch 





basic pump installation. 


Low, low, 
return line connection. 


ENGINEERING COMPANY 
438 WILSON, SO. NORWALK, CONN. 
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THE SCHEDULE NUMBER SYSTEM designating a series of pipe wall thick- 


nesses has undergone two changes in formula since its inception 20 years ago. The 


latest change is of particular significance at the higher pressures and temperatures 


now in use where pipe wall thicknesses became excessive under the old rules 


How New Pipe Wall Thickness 


Formula Affects P/S Ratios 


By Sabin Crocker 


Mechanical Engineer 
Ebasco Services, inc. 


With the latest change in the formula for 
determining pipe wall thickness, significant 
changes in the basic pressure /stress ratio are 
in effect. For example, influences of the pres- 
ent P/S ratio are different below 900 F from 
those above 900 F. Also, certain P/S rela- 
tions permit wall thicknesses slightly less 
than those previously required, while others 
permit a higher working pressure for a given 
material and temperature. And these effects 
differ for various schedule numbers and ac- 
cording to pipe size. 

Here is a review of the changes in the 
pressure/stress ratio, with necessary infor- 
mation for choosing pipe schedules under the 
new formula. 
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A NEW FORMULA for determining 
pipe wall thickness was adopted in 
1952 for the American Society of 
Mechanical Engineers Power Boiler 
Code and for certain sections’ of the 
American Standards Association 
Code for Pressure Piping. This 
formula differs from the formula used 


‘Power Piping and District Heating Se« 
tions, and as an alternative in the Oil 
Piping Section. The Refrigeration, and 
Industrial Gas and Air Sections still use 
the 1947-1951 version, probably because 
they are not concerned with temperatures 
above 900 F. 


Mr. Crocker is Vice Chairman of the 
American Standards Association's Section 
al Committee B31 on the Code for Pres 
sure Piping. He is also a member of 
HPAC’s board of consulting and contribut 
ing editors. 
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for some years before in that it con- 
tains a parameter y, which serves 
two purposes: (a) to distinguish be- 
tween operation in the elastic range 
and in the plastic range for either 
ferritic or austenitic steels; and (b) 
to have little effect with thin walled 
pipe and progressively greater in- 
Huence as the wall thickness increases. 

The reasons for the change in 
formula and the advantages of the 
new formula are fully discussed by 
W. R. Burrows, R. Michel, and A. W. 
Rankin in A Wall Thickness Formula 
jor High-Pressure High-Temperature 
Piping, an ASME paper published in 
the April 1954 Transactions. How- 
ever, the purpose of the present ar- 
ticle is not to review that history in 
detail here, but to discuss changes in 
the basic pressure/stress ratio, com- 
monly called the P/S ratio, which re- 
sulted from the change in formula. 

In a previous article, How To Use 
Schedule Numbers in Power Piping 
Design, in the May 1951 HPAC, 
this author traced the origin of the 
“Schedule 
designating a rational series of pipe 


Number System” for 
wall thicknesses and identified the 
schedule numbers as being 1000 X 
P/S ratios for certain conventional 
assumptions made by ASA Sectional 
Committee B36 when it set up the 
system, using the pipe wall thickness 
formula then current. 

Since the inception of the schedule 
number system, there already have 
been two changes in the formula. Con- 
ditions as they existed after the first 
change were presented in the May 
1951 HPAC article. The effect of 


the second change is discussed here. 


New, Old Formulas Compared 


The original Code formula adapted 
by ASA Sectional Committee B36 
for use in setting up the schedule 
number system was the following ver- 
sion of the Barlow formula: 

t min (PD/2S) 
For plain end seamless pipe over | 
in. diameter, 

t min 0.875 ¢t 
and, 


from which 


0.875 t (PD/2S) + 0.065 ...[4] 





t (PD/1.75S) + 
0.065/0.875 = 0.1 approximately .[6] 
and 

P/S [1.75 (2 
where t 
In.3 °¢ mtn 
on inspection, in.; P 


O.1)1/D ....17] 
nominal pipe wall thickness, 
minimum pipe wall thickness 
maximum internal 

outside diam- 
allowable stress duc 


service pressure, psig; D 
eter of pipe, in.; S 
to internal pressure (S value) for the 
material and operating temperature, psig. 


Modified Formula 1947-1951 


The Code formula used in the 
1947 to 1951 era the modified 


Lame’ was expressed as: 


t mia PD/(2S + 0.8P) + C .[8] 
from which 

0.875 t PD/(2S 

+ 0.065 


0.8P) 


Transposing and solving for P/S 
P/S (1.75t 0.130) 
(D 0.7t + 0.052) ..[10] 
Values of 1000 P/S for all schedule 
numbers and pipe sizes computed 
by this formula were presented in the 
chart included in the May 1951 


HPAC article. 


Present Formula Has y 


The Code formula used since 1952 
a modified Lame’ with y para- 
meter is 
¢ min [PD/(2S + 2 
t+ C 
from which 


0.0875 t [PD/(2S 


Transposing and solving 
P/S (1.75t 0.130)/[D 
y(1.75t 0.130)] .[13] 


where y is a coefficient having values as 


given in Table 1 and the other terms are 
as previously defined. 
Comparison of the foregoing 
formulas shows that the “present P/S 
ratio” is identical with the “1947- 
1951 ratio” when y 0.4, which 
agrees with the intention of the com- 
mittee responsible for developing the 
present formula. Hence, both formu- 
las give the same wall thicknesses for 
temperatures up to 900 F. It is 
further evident that for temperatures 


above 900 F the present formula. 


through use of the y parameter, per- 


mits using wall thicknesses slightly 
less than those previously required. 
Likewise the P/S ratio is influenced 
by the increase in the y parameter 
above 900 F, the effect being to per- 
mit a somewhat higher working 
pressure for a given material and 
temperature, 

Another characteristic of the way 
the y parameter is applied is that it 
has little effect on the 


working pressure or on the ?/S ratio 


allowable 


in the case of thin walled pipe, but 
it is progressively more important 
as the wall thickness increases. For 
instance, the effect of changing 4 
from 0.4 to 0.7 is almost negligible 
for schedule 40 pipe, whereas for 
schedule 160 a corresponding change 
increases the allowable working pres- 
sure and the P/S ratio by something 
of the order of 5 to 10 percent, de- 


pending on pipe size. 


Graphs Show Extent of Change 


Values of 1000 P/S for schedule 
numbers from 40 to 160 inclusive 
and all pipe sizes above | in. as com- 
puted by the new formula are pre- 
sented in the accompanying charts. 
Because of the use of three different 
values for the y parameter in the 
formula, it is now necessary to show 
three separate lines for each schedule 
number. Owing to the way the 4 
parameter is applied in the formula, 
the lines are close together for thin 
wall pipe and progressively farther 
apart for heavy wall pipe. Graphs 
for schedules 10, 20 and 30 are not 


TABLE 1—VALUES OF COEFFICIENT y for new formula for wall thickness 





900 and 
Temperature, F below 
Ferritic steels 0.4 
Austenitic steels 0.4 


1150 and 
1000 1050 1100 above 
0.7 0.7 0.7 0.7 
0.4 0.4 0.5 0.7 
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GRAPHS FOR VARIOUS SCHEDULE NUMBERS 
not only visualize the significance of the y parameter 
in the new formula but can be used as a convenient 
means for selecting the proper pipe wall thickness for 
any given service conditions in power piping systems 
using plain end steel pipe. 
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Nominal Pipe Sizes, in. 


Given the service pressure and temperature, thc 
1000 P/S§ ratio is found by dividing 1000 times the 
service pressure by the allowable stress for the service 
temperature as given in Code tables. For any partic- 
ular pipe size, the next heavier schedule number than 


the computed value of 1000 P/S is selected. 


The 1000 P/S values vs nominal pipe sizes for plain end steel pipe shown here are computed from the nex 
pipe wall thicknesses formula in the ASME Power Boiler Code and the Power Piping and District Heating Pi 
ing Sections of the ASA Code for Pressure Piping. 

Plotted values include the code allowances for “mechanical strength and/or corrosion,” and a 12'/, percent 


mill tolerance in pipe manufacture. 





HOW TO USE CHARTS 


Example 1: Simple case where one schedule suffices 


Solution: 1000 P/S (1000 14,350 11.8 


From the chart at left, it is evident that all sizes of 


Problem: What pipe schedule should be used for a 600) 
steam system being designed for 600 psig steam super- 
heated to 700 F? Assume that grade B carbon steel 
used conforming to ASTM specification the 1000 P/S 


A106 and having an allowable stress of 14,350 psi at 700 


schedule 40 pipe for y 0.4 are a safe margin above 
41.8 ordinate of the chart. Hence, if 


the pipe is to be used with plain ends, Schedule 40 will 


pipe will be 


F. The y parameter for a ferritic steel at 700 F is 0.4. be acceptable throughout. 


Example 2: Complex case where more than one schedule is required 


Solution: 1000 P/S (1000 * 1300) 


From the chart at right, it appears that the 8, 


7800 166.5 
10 and 


16 in. sizes of schedule 140 pipe for 4 0.7 are at or 


Problem: What pipe schedules should be used for a 
steam system being designed for 1300 psig and 1000 F? 
Assume that chromium-molybdenum alloy steel pipe hav- 
ing an allowable stress of 7800 psi at 1000 F will be used. above the 166.5 ordinate and, hence, are adequate for 


The y parameter for a ferritic steel at 1000 F is 0.7. this service. Other sizes will have to be schedule 160. 
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included since the effect of changing 
the y parameter is almost negligible 
with these light weights. 

These graphs offer a visual dem- 
onstration of the extent to which the 
formula has been changed to take 
advantage of the latest theories for 
computing stress in materials in the 
plastic range above 900 F. The bases 
for this forward step are discussed in 
Michel, and 


paper. As a result of more logical 


the Burrows, Rankin 
concepts regarding the behavior ol 
materials in high temperature service 
over long periods of time, it is now 
permissible to use the heavier pipe 
schedules at higher P/S ratios than 
were allowed under the old formulas. 
This is due to a change in formula 
rather than to the upward revision 
of allowable stresses also adopted by 
the Codes in 1951 as on its own 
merits a separate and distinct propo- 
sition. 

The formula change is of particu- 
lar significance at the higher pres- 
sures and temperatures now in gen- 
eral use for large central station tur- 
bine generators, where pipe wall thick- 
nesses became excessive under the 
old rules. For throttle steam condi- 
tions of 1800 psig and 1050 F, a 
wall thickness of something of the 
order of 31% in. is required with a 
ferritic steel such as 214 percent 
chromium, | percent molybdenum in 
order to get a 12 in. pipe bore even 
with the revised formula. In other 
words, the pipe is 19 in. OD by 12 
in. ID. Obviously, these conditions. 
1000 P/S value 


above 300, are beyond the scope of 


which represent a 


schedule 160 pipe, as shown on the 
graph, which is the heaviest available 
thickness of “seamless pipe.” 

For thicknesses heavier than sched- 


ule 160 where “seamless pipe” is not 
commercially available, pipe is made 
by other manufacturing methods such 
as “forged, turned and bored,” “hol- 
low forged,” etc. For these extremely 
heavy walls, the thermal gradients 
set up between the inside and out- 
side layers of the pipe wall during 
heating or cooling of the line are 
increasingly significant, particularly 
if temperature changes are rapid 
enough to approach shock conditions. 
Consequently, any change in pres- 
sure/stress theory which tends toward 
justifying thinner pipe walls is dou- 
bly important in that by doing so it 
tends to reduce thermal gradients in 


the pipe wall. 


Graphs Aid Pipe Selection 


In addition to furnishing a means 
for visualizing the significance of 
the y parameter in the new formula, 
the graphs can be used as a con- 
venient means for selecting the 
proper pipe wall thickness for any 
given service conditions in power 
piping systems using plain end steel 
pipe. Assuming the service pressure 
and temperature are known, the 1000 
P/S ratio is readily determined by 
dividing 1000 times the service pres- 
sure by the allowable stress — S value 

for the service temperature as 
given in Code tables. For any par- 
ticular pipe size desired, the next 
number than the 
1000 P/S_ is 
selected from the chart. 


In some cases, the 1000 P?/S value 


heavier schedule 


computed value of 


determined for the given conditions 
can be accommodated for all sizes 
of pipe by a single wall thickness 
schedule. As illustrated in the first 


example accompanying the charts, 


this fortunate situation can be identi- 
fied at once from the chart as soon 
as the 1000 P/S value is determined. 

In other attempts to select the 
proper pipe wall thicknesses for a 
given set of power piping service con- 
ditions, it sometimes develops that no 
single schedule number will satisfy 
Code requirements in all pipe sizes. 
Under these conditions, it becomes 
necessary to pick and choose from 
available schedules in order to make 
a series of selections that will be 
satisfactory for each of the respective 
sizes to be used. While this could 
be done through repeated solutions 
of the pipe wall thickness formulas 
given in the ASME Boiler 
Code and in the Power Piping and 
District Sections of the 
American Standard Code for Pres- 


Power 
Heating 
sure Piping, the process would involve 


effort with 


the chance of making an error in the 


considerable time and 
rather involved computations. It is 
simpler and more dependable, there- 
fore, to read the answer from a 
chart, such as the one accompanying 
this article. In this way the problem 
can be visualized as a whole so that 
inconsistencies become apparent. 
Furthermore, the chance of making 
an error is reduced in proportion to 
the ease of solution. 

The graphs on the accompanying 
charts were plotted from Equation 
13 so that they can be used directly 
for determining allowable P/S ratios 
for plain end pipe of the thickness 
schedules shown without having to 
make further adjustments for manu- 
facturing tolerance and C allowance. 
In other words, manufacturing toler- 
ances and C allowances are already 
provided for in computing and plot- 


ting the graphs. 


Finish Air Conditioning 53 Year Old Office Building 


. .. project costing $600,000 


Burtt 1N 1902 of sturdy 


construction and framed with struc- 


fireproof 


tural steel, the 18 story First Federal 
savings and loan association building 
in Chicago’s Loop will be completely 
air conditioned by June 1. The first 
six stories — mainly occupied by the 


112 


association's offices were air con- 
ditioned in 1948. Now the remaining 
12 stories, with 100,000 sq ft of floor 
space occupied by 101 tenants, are 
being air conditioned, at a cost of 
more than $600,000, according to 
Morton Bodfish, 


president of the 


First Federal savings and loan asso- 
ciation. 
Each office will 


temperature and humidity control. 


have individual 


A large brick penthouse is being 
constructed on the roof to house some 


of the air conditioning equipment. 
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Rotary Marks 50th Anniversary 


THis MONTH Rotary International 


celebrates its 50th anniversary in 
Chicago, home of its late founder, 
Paul P. Harris. One of the points of 
interest the representatives of the 
8600 Rotary Clubs from 90 different 
countries will want to visit is the 
new world headquarters building in 
Evanston. Ill. a Chicago suburb. 

Begun in 1905 as a meeting of 
four “small-town Americans lost in 
the big city of Chicago.” the original 
club has grown in half a century to 
an international organization so vast 
that there is a meeting of a Rotary 
Club somewhere all around the world 
in every hour of the daily 24. 

The Rotary office 
was for many years in Chicago on 
East Wacker drive. 

Last year, Rotary’s “World Secre- 


headquarters 


tariat” moved into a new air con- 
ditioned 50,000 sq ft limestone build- 
ing. From this center, 160 em- 
ployees supervise club affairs which, 
in addition to the publication of a 
magazine in two languages, involve 
sending out 1,000,000 pieces of mail 
annually and handling 300,000 that 
come in. 

As in all modern buildings built 
today, a number of facilities are in- 
corporated to promote efficiency. and 
air conditioning is one. The offices 
and conference rooms on the first and 
second floors are heated and cooled 
by circulating hot or chilled water 
through the same piping system. 
One air conditioning system serves 
the interior of the building, and the 
other serves the outside or perimeter 
of the building through perimeter 


units under the windows. Cooled or 
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. . . new air conditioned world headquarters 


building to be center of activities 


heated air is supplied to these units 
from one of the central station units 
equipped with heating and cooling 
coils, an air washer. and filters, in 
the penthouse. Approximately 14,000 
cfm of air is circulated through this 
system against a static pressure of 7 
in. WG: 100 percent outside air is 
circulated through this system at all 
times, except under maximum cool. 
ing load conditions. 

The perimeter unit under each 
window is controlled automatically, 
individually within a range whose 
upper limit is determined by the room 
thermostat. Chilled water is circu- 
lated through the perimeter units in 
summer, and hot water in winter. 

The interior areas are divided into 
five zones, and pneumatically con- 
trolled dampers regulate the tempera- 
ture of air to each. The central sta- 
tion unit for the interior areas de- 
livers 7100 cfm of outside and recir- 
culated air against a static pressure 
of 2 in. WG and is also in the pent- 
house. 

Three separate air handling units 
serve the basement areas. One de- 
livers 3000 cfm to the mailing and 
storage rooms, and one delivers 2800 
cfm to the basement lunch room. A 
third unit which delivers 2200 cfm 
serves the print shop and also con- 
trols the relative humidity. 

Two oil-fired boilers produce steam 
at a pressure of 8 psig for heating. 
Each has a capacity of 3,000,000 Btu 
per hr and can carry the heating load 
independently until zero temperatures 
outside are reached. A steam to water 
heat exchanger is used as a con- 


verter for the forced hot water cir- 


culating heat- 


ing load is 3,688,000 Btu per hr, and 


system. The design 
this consists of 694.250 Btu per hr 
in the air tempering coils, 1,196,350 
Btu in the reheat coils, 307,200 Btu 
pel hr for domestic hot water, 1,050,- 
000 Btu per hr for 


heating system, 273,850 Btu per hi 


the sec ondary 


for the basement steam heating sys- 
tem, and 166.350 Btu per hr for 
steam heating in the corridors and 


lobbies. 


throughout the building. 


Pneumatic controls are used 


A centrifugal compressor with a 
cooling capacity of 150 tons is in the 
boiler room in the basement, chilling 
205 gpm of water to 42 F. Condens- 
ing water from the cooling tower on 
the roof delivers 450 gpm of water 
at 85 F. The same type of circulating 
pumps as used for hot water are used 
for circulating condenser water ‘to the 
cooling tower. 

The cost of the building was about 
$1.200.000, of which about $181,000 
was spent for the boilers. convectors, 
piping. controls, the cooling and heat- 
ing coils, and the filters. A pproxi- 
mately $68.000 was the cost of the 
ductwork, the fans, supply outlets, 
and the casings for the perimeter 
units. 

The architects Maher and 
McGrew, who retained Neiler, Rich 


were 


& Bladen as consulting engineers for 
the design of the heating and air 
conditioning systems. The 


were installed by C. W. 


systems 
Johnson, 
Inc., heating and air conditioning 
contractor, and the fans, ductwork 
and supply outlets were installed by 


Hunter-Clark Ventilating System Co. 


for special tour of new building turn page 
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1 WE ENTER Rotary’s new $114 million air condi- 2 IN THE RECEPTION ROOM, color- 
tioned “World Secretariat” in Evanston, Ill., headquarters fully displayed flags of many countries and 
for 8600 clubs throughout the world geographical regions welcome us and furnish 

striking evidence of Rotary’s internationality 








5 IN THE BASEMENT, Frank Rylander shows 6 WE ALSO TAKE A LOOK at the four cir- 
us the two oil fired boilers which produce all culating pumps in the mechanical equipment room, 
steam and hot water for the building. Each has a installed between the water chiller and the boilers, 
capacity of 3 million Btu per hr both out of view 


9 IN THE PRINT SHOP, ceiling 10 UP IN THE PENTHOUSE, this central station unit filters, 
air diffusers distribute conditioned air heats and/or cools 100 percent outside air for the perimeter 
from the air handling unit system 
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3 OFFICE SPACES throughout the building are air conditioned for 4 HERE WE SEE individually con- 

the 160 staff members who serve in the administrative and service trolled units of the perimeter system 

functions centered here which serves offices and conference 
rooms on the first and second floors 





7 COMPLETING OUR TOUR of the mechanical 8 IN THE STORAGE ROOM, Mr. Rylander 
equipment room, we inspect the 150 ton centrifugal shows us the 3000 cfm air handling unit which 


compressor and water chiller. Cooling tower is serves this and the mailing room. Similar but 
installed on the roof smaller units serve the lunch room and print shop 


11> ALSO IN THE PENTHOUSE is this central station unit 
for the interior system. Pneumatically controlled dampers reg- 
ulate the air flow to each of the five zones 
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Highly filtered air for sterile production 
areas and closely controlled temperatures 
for the incubator and storage rooms, as 
well as the air conditioned animal quarters 
and packaging building, are necessary for 
vaccine production as explained in this 
article especially written for HPAC last 
month as the success of the vaccine was 


announced in the press. 








Conditioning Vital To 


Polio Vaccine Process 


By Hugh F. Johnson 
Engineering Div., 
Eli Lilly and Co. 


AIR CONDITIONING and heating both are necessary to maintain incubators 
for the growth of tissue and vaccine culture on shaker units at 96 F due to 
exterior west walls 


AIR CONDITIONING is an absolute es- 
sential to the Eli Lilly and Co. plant, 
Indianapolis, for mass production of 
the Salk polio vaccine. 

Special production requirements 
presented interesting problems. 

The vaccine is commercially pro- 
duced by tissue culture techniques. 
requiring absolute sterility in proc- 
essing areas, controlled temperature 
during incubation of the vaccine, de- 
pendable refrigerated chillrooms for 
storage of the product, and sanitary 
quarters for housing and maintaining 
the laboratory animals. Sterility and 
sanitation are the basic requirements 


in every operation. 


Filtration Aids Sterility 


Sterile production areas are iso- 


lated from the surrounding plant for 
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the many operations in the produc- 
tion of the vaccine. Air conditioning 
with highly filtered, temperature con- 
trolled air introduced through low 
velocity diffusers to minimize air 
movement is vitally necessary to pro- 
tect these sterile areas from infiltra- 
tion, as well as to counteract the 
internal heat gains from equipment 
and personnel. These areas are main- 
tained at 78 F and 48 percent rela- 
tive humidity. Both mechanical and 
electrostatic filtration insure — the 
cleanliness and freedom from foreign 


matter of the air supplied. 


Maintain Incubator at 96 F 


The incubation necessary to pro- 
mote the growth of tissue and vac- 
cine culture is done in an air condi- 
tioned incubator maintained at 96 F. 
with a tolerance of + 1 F. The 
media itself is in closed containers. 

The room has three exterior walls 

a west and north wall of glass 
block and a south wall of concrete 

which contribute either heat or 
cold. depending upon the season, 
sunshine, and other factors. There 
is also a sizable internal heat load 
from the electrical equipment and 
lights. The net result is that both 


heating and cooling are required. 


Temperature Must Be Uniform 


Because all available floor space is 
needed for processing, the air supply 
is overhead, with return air being 
taken from several locations along 
the outside walls. Uniformity of tem- 
perature throughout the entire room 
is a strict requirement. 

An electronic temperature recorder 
measures and records temperatures 
at various locations and elevations 
in the Each 


equipped with an electrical alarm 


incubator. station is 
system which operates a signal light 
and bell alarm if the temperature 
exceeds specific limits. 

Pneumatic controls include a sub- 
master fan discharge thermostat con- 
trolling the steam and chilled water 
valves on the fan-coil unit. The fan- 
coil unit maintains a 3 minute air 
within the 
minimum amount of outside air is 


space. A 


change rate 
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STERILE PRODUCTION area is air conditioned with highly filtered, tempera- 
ture controlled air introduced through low velocity diffusers 


used, Only the west glass block wall 
of the area is insulated. The condi- 
tions in the room are extremely uni- 


form. 


Animals Get Special Conditions 


Animal quarters, with adequate 


provisions for feeding. watering. 
and maintenance of cleanliness. are 
supplied with filtered. heated, 100 
percent outside air, with thermal con- 


trol to maintain 80 F when outside 


conditions permit. All the air sup- 


plied is exhausted through exhaust 
systems to prevent build-up of animal 
odors. 

Animals used for test purposes 
are housed in air conditioned quar- 
ters to assure uniform control. This 
air conditioning consists of a fan- 
coil unit supplied with steam and 
chilled water. To maintain uniform 
conditions, this system uses 50 per- 


cent outside air. 


Store Vaccine in Chillrooms 


Vaccine and virus, being perish- 


able, require the use of chillrooms 
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to provide suitable temperatures for 
storage. The three chillrooms are of 
conventional design, using direct ex- 
pansion unit coolers with refrigera- 
tion supplied by water cooled recip- 
rocating compressor units. 

A central 


chilled water needed for sterile air 


system provides the 


conditioning other 


equipment and 
air conditioning needs. This 75 ton 
system uses a dry expansion water 
chiller and one 50 hp and one 25 


hp direct driven compressor. 


Packaging Building Conditioned 


The final steps in the preparation 
of the vaccine for distribution are the 
filling, labeling, and packaging op- 
erations. These are all performed in 
an air conditioned building, utilizing 
clean, sterile surroundings in a man- 
ner similar to that employed on other 
biological ampoule products manu- 
factured by the firm. 


This month, in “Open for Discussion,” 
beginning on page 103, readers comment 
on. systematic maintenance, air condition 


ing multi-story buildings, and other topics. 
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WHICH SHOULD YOU CHOOSE .... 


Forced or Induced Draft? 


Should forced or induced draft be used for heating boilers? 
There are many definite differences of opinion on this ques- 
tion. HPAC therefore asked several well qualified engineers 
to give their views, which are presented here as a “panel ses- 
sion” covering both sides of the subject. The authors are Mar- 
tin G. Beline, Application Engineer, DeBothezat Fans Div., 
American Machine and Metals, Inc.; John M. Hartman, Man- 
ager of Research, Kewanee-Ross Corp.; Guy Mankin, Jr., Manu- 
facturer’s Representative, L. J. Wing Mfg. Co.; and James B. 


Rishel, Mechanical Engineer, James B. Rishel Co., Manufac- 


turer’s Representatives. 





e applying induced draft 


By Martin G. Beline 


1 AXIAL FLOW INDUCED 
DRAFT FAN of the straight through 
type is accessibly mounted as a flanged 
section of the breeching ductwork 
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INDUCED DRAFT refers to conventional 
firing where the mechanical draft 
fan removes the products of combus- 
tion from the boiler breeching and 
discharges them to the atmosphere. 
The boiler is under negative pres- 
sure, and any leakage is infiltration 
through the setting and around the 
doors. Basically, induced draft fans 
are “synthetic chimneys condensed 
into small packages.” 

Forced-induced draft combination 
firing is generally used on larger 
boilers. In these larger boilers, forced 
draft is employed to overcome resist- 
ance in the preheater, if used, and 
the resistance in the primary and 
secondary ports. The forced draft 
resistance is relatively high and 


sometimes reaches 20 in. WG, de- 


pending on the type of boiler, type 
of fuel, heat exchangers, ductwork. 
and other factors. 

Induced draft fans are used to 
overcome the following resistances to 
the flow of the products of combus- 
lion: 

a) Negative pressure required in 
the firebox, usually between O and 
0.15 in. WG. 

b) Resistance through the boiler 
itself, at start up as well as at operat- 
ing conditions. Scotch marine boilers 
range from 0.06 to 0.27 in. WG. 
whereas water tube boilers range 
from 0.18 to 0.76 in. WG and some- 
times higher. 

c) Resistance of the breeching, if 
any, including elbows, heat exchang- 
ers and fly ash collectors. This item 
must be figured for each job. Fly 
ash collectors range from 0.10 to 
5.0 in. WG. 

d) Resistance through the stack 
which has considerably less cross-sec- 
tional area than a natural draft chim- 
ney. 


The static pressures on the induced 
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2 FORCED DRAFT gas-oil burners 


produce sufficient static pressure to 


overcome burner throat loss and fric- 
tion drop within boiler 


FORCED DRAFT COMBUSTION in itself 
is not new, having been used for 
many years in industrial process 
work. The application of this type 
of combustion for space heating of 
buildings grew in popularity during 
the 1930°s, when the first packaged 
boilers were produced. Since then, 
forced draft burners have been de- 
veloped for other types of boilers, in- 
cluding the Scotch marine fire tube 
boiler and the smaller packaged 
water tube boilers. 


The forced draft burner is designed 


e forced draft has advantages 


By James B. Rishel 


to deliver the necessary air against 
the total pressure loss of the boiler- 
burner system. The principal draft 
losses are those across the burner 
throat and through the boiler pas- 
sages. Also, the burner is constructed 
so that pressure combustion will not 
adversely affect the internal parts of 
the burner or cause carboning on the 
burner throat. 

Slight 
tional fire tube boilers were made at 
draft 


modifications in conven- 


first to accommodate forced 
combustion. The principal change 
was the pressurization of the front 
and rear furnaces and the flue collec- 
tor of the Scotch type boiler. 

The firebox type boiler does not 
itself to and, 


lend pressurization 


therefore, is not ordinarily used 
without an induced draft fan. Con- 
tinued research and development is 


being conducted to produce Scotch 


type boilers designed basically for 
forced draft combustion. In line with 
this. furnace and tube diameters have 
been reduced, and refractory lined 
rear combustion chambers have been 
replaced by all-wet-back chambers. 

Scotch type boilers are available 
for forced draft combustion and may 
be selected against any rating sys- 
tem now in use whether it be the 
method advocated by the Steel Boiler 
Institute, the Institute of Boiler and 
Radiator Manufacturers, the Heating, 
Air Conditioning Con- 
National 


or by manufacturer’s certified ratings. 


Piping and 
tractors Association code, 
It should be emphasized that the use 
of forced draft combustion does not 
dictate any particular method of rat- 
ing the boiler. The problem of rating 
boilers has no part in this discussion 
of forced draft combustion. The SBI 


rating of steel boilers can be used 





draft side of a boiler add up to a 
0.20 to 


5.0 in. WG for most jobs. 


total ranging from about 


Types of mechanically induced 
draft equipment in common use in- 
clude the centrifugal fan and the axial 
flow fan. 

The centrifugal fan has been used 
for this purpose many years. The 
larger induced draft units are normal- 
ly of the double inlet type and are 
usually equipped with a forward 
curved multi-blade type fan wheel, the 
radial blade with forward or back- 
ward curved tip, or the conoidal 
blade. These fans can develop high 
static pressures, which are some- 
times required on coal fired installa- 


tions with fly ash collectors static 


pressures ranging from 0.1 in. to 


3 in. or central station installa- 
tions with heat exchanger type air 
preheaters. 

Small draft 
usually of the industrial exhauster 


induced units are 
type. These units are low in cost and 
have the same characteristics as the 


larger units. 


The axial flow fan has been well 
known for induced draft service the 
past 15 years. But during the past 
four or five years its application has 
increased, Variable speed motors are 
generally provided. In effect, they are 
“variable height chimneys.” 

Axial flow induced draft units are 
made in the “elbow” type and the 
“straight through” type. The princi- 
pal advantage of the elbow type is 
accessibility for repair. Of course, a 
bearing is in the hot gas stream, al- 
though it is mounted in an insulated 
tube and ventilated when the fan is 
operating. High speed operation of 
these units also limits the application 
where the noise level is critical. 

The straight through type mounts 
as a flanged section of stack or 
breeching ductwork and has no bear- 
ings in the hot gas stream. In fact. 
this type seldom has bearings other 
than in the motor. Its advantages are 
accessibility and an ability to develop 
high static pressures at low speeds, 
making it suitable for the exacting 


noise level requirements of churches, 
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schools and auditoriums. Of course, 
the straight through unit must be 
shut down from one to four times 
a year to lubricate the motor. Al- 
so, if the stack is supported on the 
unit, the stack must be removed or 
braced in place so that the unit can 
be removed for major repairs. 
Where the straight through unit is 
part of the breeching o1 independent- 
ly supported stack, access thimbles, 
adjacent to the unit, permit access 
to the fan wheels, the motor always 
being accessible. 

In general, the motor requirements 
of the draft fans 


are about the same. because centrif- 


various induced 
ugal fan motors are frequently sized 
for the hot 


axial flow 


condition, whereas the 
units are sized for cold 
condition protection. Axial flow units 
can handle cold air at full speed with- 
out damage cleaning or working 
on a furnace whereas motors of 
some types of centrifugal fans, sized 
as indicated, should be run at re- 
duced speed or the fans must be 


throttled. 





with the maximum burner capacity 
being stipulated by the boiler manu- 
facturer. 

Two Scotch marine boilers with 
combination gas and oil burners of 
the forced draft type are shown in 
Fig. 2. Each boiler is pressurized and 
the burner fan produces sufficient 
static pressure to overcome the burn- 
er throat loss and the friction drop 
within the boiler itself. 
draft 
combustion are lower first cost and 


The advantages of forced 
maintenance, and higher combustion 
efficiency. The lower first cost is 
due to the elimination of the refrac- 
tory setting for the fire box boiler 
and the induced draft fan. These 
costs more than offset the cost of 
pressurizing the boiler, which gener- 
ally runs less than $100 for fire tube 
boilers. Actual cost analyses for any 
particular job can be made by the 
consulting engineer and prove this. 

Maintenance of the forced draft 
combustion system is simple, as there 
are no moving parts in the hot fiue 
gas stream. On heavy oils Nos. 5 
and 6, this is particularly important. 

Claimed disadvantages of forced 
draft 
motor horsepower requirements; (3) 


include (1) fan noise; (2) 


special combustion patterns; and 


(4) possible escape of products 


of combustion into the building 
proper. However, most forced draft 
burners are designed around centrif- 
ugal fans of the squirrel cage type 
and the fan noise level is not exces- 
sive. Neither is the horsepower re- 
quirement. If the squirrel cage type 
fan is used, fan motor hp for the 
forced draft and induced draft sys- 
tems is generally equal. 
Complicated combustion patterns 
are not necessarily required for 
forced draft combustion systems. Spe- 
cial types of forced draft combustion 
equipment are in use on some boilers 
to achieve higher heat transfers. 
Leakage of products of combustion 
into the building proper has not 
proved to be a problem, to my knowl- 
edge. The gasketing of the front flue 
collector, and the use of the all-wet- 
back boiler construction has elimi- 
nated the possibility of products of 


combustion escaping into the building. 
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3 INDUCED DRAFT 
FANS must be able to with- 
stand high temperatures, 
and provision must be made 
for cooling the bearings 


e boiler dictates kind of draft 


By John M. Hartman 


NATURAL DRAFT from chimneys in 
modern low one story buildings is 
generally insufficient for operation 
of the heating boiler. Therefore, it 
becomes necessary 


draft. 


Each type has certain ad- 


to provide me- 


chanical either induced or 
forced. 
vantages. Theoretically, there is little 
difference. Induced draft draws the 
gases through the boiler, while forced 
draft pushes them through. Induced 
draft places the boiler under a partial 
forced draft under 


vacuum, pres- 


sure. The type of boiler. therefore. 
dictates the kind of draft to use. 
Induced draft can be applied to 
any type of boiler that has been de- 
draft. 


creates a suction at the smoke outlet 


signed for natural since it 
of the boiler the same as would a 
chimney or stack. 

Forced draft cannot be used unless 
the boiler is especially built for pres- 
This 


tight joints in the furnace and flue 


sure combustion. means gas- 


cleanout doors to prevent leakage 





e let's look at the facts 


By Guy Mankin, Jr. 


THE TALL STACK is outmoded, not 
only from the architectural or 
aesthetic viewpoint, but also because 
its initial and maintenance costs call 
for a mechanical method to provide 
boiler draft. 

There is much debate whether 
combustion efficiencies and the com- 
parative economies are higher or 
lower with pressurized furnaces or 
the suction type. It seems that argu- 
ment will continue for some time, 
until a more complete overall picture 
is obtained. However, certain facts 
are already known. 

First, this discussion deals only 
with low pressure heating boilers. 
Accordingly, comparison here is only 
between pressurized and suction fir- 


ao 
ing. 


Heating, 


In pressurized firing, a forced draft 
fan with high static pressure char- 
acteristics must be employed to over- 
come the losses, not only in the burn- 
er register and throat, but also in 
the furnace, boiler flues and exhaust 
vent. Such a fan requires a relatively 
large motor. Also, in this fan, which 
is generally of the centrifugal type. 
noise may be objectionable. On the 
other hand, the suction type fan, 
which is generally the axial flow type, 
the motor size and electrical consump- 
tion is but a fraction of that required 
by the pressurized fan. This type is 
inherently quiet for this type of serv- 
ice. 

It is difficult to estimate the price 
differences between the pressurized 


forced draft blower and the suction 
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into the boiler room. It 


gasket construction. It is not prac- 


requires 


ticable to construct the base, firedoors 
and flue cleanout doors gastight. Con- 
draft 
used with firebox boilers. 


sequently, induced must be 

For converting from natural to 
mechanical draft in the field, induced 
draft is generally used. 

The induced draft fan must have 
sufficient capacity to handle the re- 
quired volume of flue gases for de- 
veloping the maximum boiler output, 
and it must be capable of creating 
enough suction or static pressure to 
overcome the resistance through the 
boiler, furnace and burner. It is, 
therefore, necessary to know the draft 
loss through the boiler and furnace 
and the amount of draft required to 


. 
draw the air supply through the 


burner. 

In order to handle hot flue gases. 
the induced draft fan must be con- 
structed with materials capable of 
withstanding high temperatures, and 
provision must be made for cooling 
the bearings. 

The fan should be large enough to 


handle the greater volume of high 


temperature gases, and the fan speed 
low enough to avoid objectionable 
noise. There have been cases where 
high speed fans caused noise in the 
vicinity of the stack comparable to 
the exhaust of an airplane flying 
overhead. 

From a standpoint of combustion, 
forced draft seems to have some favo 
over induced draft, especially when 
firing the Scotch type boiler. This is 
partially indicated by the fact that 
more manufacturers of boiler-burner 
draft. It is 
claimed that there is better control 


units employ forced 
of combustion over a wider operat- 
ing range with forced draft. Higher 
CO, is possible. 

Draft control with induced draft 
presents a problem that has not re- 
ceived too much attention, in my 
opinion. A fan of adequate capacity 
may be selected and installed with a 
choke 
damper, or both, in the breeching 
Such 


control may be satisfactory with on 


barometric damper or fixed 


between the boiler and fan. 


and off burner operation, but it is 
not entirely satisfactory with modu- 
burner operation. 


lating high-low 


Modulating operation calls for auto- 
matic control of the damper to main- 
tain a constant furnace draft, but 
unfortunately such equipment is too 
often omitted because of its cost. The 
barometric damper aids both in draft 
control and in diluting the exit flue 
gases to prevent excessive fan tem- 
peratures, 

An inherent disadvantage of the 
induced draft fan is control of the 
air supply at the start of burner op- 
eration. Until combustion has become 
established and the boiler warmed up 
so that the exit flue gas temperature 
is normal, the fan will introduce 
about twice the amount of air neces- 
sary for combustion. This is due to 
the fact that 1 cu ft of room tempera- 
ture air is approximately twice the 
weight of 1 cu ft of air at the flue 
gas, temperature. 

This oversupply of combustion air 
at the start of the burner could cause 
excessive chilling of the fire and poor 
starting. However, it is probably not 
a serious disadvantage since there are 
induced 


countless installations of 


draft fans in service. 





induced draft fan, unless full design 
particulars are known. The boiler 
itself should cost less when used for 
suction firing, as it will not have to 
be gastight, requiring close fitting 
doors, gaskets. or extra stud bolts. 
Also, good construction practice for 
pressurized firing requires that the 
boiler gas outlet connections and vent 
stacks be similarly sealed to prevent 
leaks 


buildups. These extras further in- 


from internal gas pressure 
ta 
crease the cost over the suction type 
of boiler. 
Soot, which 


boiler, requires periodic cleaning as 


accumulates in any 


often as once a week in winter. With 
pressurized furnaces, however, the 
additional work of removing the extra 
bolts and clamps, plus renewing the 
gasket seals, tends to discourage 
cleaning as often as it should be. In 
the suction furnace, on the other 
hand, there are fewer clamps and no 
gaskets. The 


opened quickly at random, permitting 


tube doors can be 


free access and ready cleaning. The 
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fuel savings from a clean boiler as 
compared with a sooted one are sub- 
stantial. 

In suction firing, some losses occur 
from infiltration of cold air into the 
hot gas stream through leaks in the 
tube doors. The amount of this, how- 
ever, can be largely controlled 
through induced draft fan speed ad- 
justment to prevent this excess suc- 
tion. Furthermore, the use of a baro- 
metric damper will help to eliminate 
this infiltration loss. 

With pressurized firing, the type 
of boiler is almost exclusively re- 
stricted to the Scotch marine type. 
The Scotch marine is also used with 
suction firing, but the firebox type 
can also be employed. This increases 
the choice in the selection of boilers 
for suction firing. Thus, with the lat- 
ter, solid fuels, either hand or stoker 
fired, can also be employed, should 
the fuel situation so dictate. 


further 


ments will in time be made in the 


Undoubtedly. improve- 


performance of pressurized firing and 
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4 FAN SPEED ADJUSTMENT on in- 
duced draft fans to prevent excess suc- 
tion can control infiltration of cold air 
into the hot gas stream 


in the cost of the boiler-burner com- 
binations. Meanwhile, it is my opin- 
ion that suction firing costs less to 
install, less to maintain, and is more 


efficient and safe. 








AT EASTMAN KODAK 


Solvent Recovery Improved 


with Finned Plate Surface 


Operating costs and space requirements for the 
film making solvent recovery process have been 
cut by the use of a heat exchanger with encased 
fin and tube coils and a high capacity finned 


« 


plate interchanger. 


1 INDIVIDUAL HEAT EXCHANGER UNIT, constructed of 10 cold 
air and 10 hot air passes, is assembled in alternate layers of sheet metal pass 
enclosures and fin slabs 
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2 TYPICAL SOLVENT RECOVERY SYSTEM consists of five heat ex- 
changers — one brine tank and four interchangers in series 


SOLVENT RECOVERY for Eastman 
Kodak Co. involves a lot of piping. 
and substantial savings have been 
achieved in this piping process in 
which a finned plate heat exchanger 
is used at the Rochester, N. Y., plant. 

In the manufacture of photographic 
film, cellulose esters which have been 
dissolved in organic solvents are con- 
tinuously deposited on large revolv- 
ing rolls known as casting machines. 
The solvents are evaporated with hot 
air, leaving a thin clear sheet known 
as film base, which is then stripped 
from the roll. To make the process 
economically feasible, it is necessary 
to recover the solvents. 

One method of solvent recovery 
used by the Eastman Kodak Co. em- 
ploys brine to cool the air-solvent 
vapor mixture and condense the sol- 
vents. This mixture is removed from 
the film casting machine with sol- 
vent concentrations in the range of 
0.5 to 3.0 percent by weight, and 
in order to provide condensation 
with these small concentrations of 
vapors, it is necessary to cool to 
rather low temperatures. Both — 35 F 
calcium chloride brine and —85 F 
methylene chloride brine are used, 
depending on the solvents to be con- 
densed. The mixture of recovered 
condensed solvents is refined by dis- 


tillation and the solvents are re-used. 


How Recovery System Works 


The solvent recovery system is 
shown in Fig. 2. It consists of five 
heat exchangers; one is a brine tank 
and four are interchangers in series. 
The brine tank is supplied with low 
temperature brine, which provides 
cooling for the system, and condenses 
the major portion of solvent. The 
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By H. D. Huggins 


Chief Engineer, Industrial Div., 
Modine Manufacturing Co. 


and 


J. N. Tomlinson 


Engineering Div., 
Eastman Kodak Co. 


interchangers transfer heat between 
the incoming and leaving streams, 
thus precooling the warm, vapor 
laden air and reheating the stripped 
air for re-use in the casting machine. 
For many years, conventional shell 
and tube exchangers have been used 
for both purposes. 

Later, a plate type interchanger 
made up of a series of flat plates 
spaced 1% in. to 1 in. apart was used. 
The rectangular passages between the 
plates carried hot, vapor laden air 
and cold air countercurrently in ad- 
jacent alternate passages. The same 
type of shell and tube brine tank was 
used on the low temperature end of 
the system. 


Fin and Tube Coils Encased 


The 


stitutes 


arrangement now used sub- 


encased fin and tube coils 


for the brine tank exchanger, and 
uses a high capacity finned plate in- 
terchanger. 

The finned 


plate interchangers 


have improved the performance by 


means of secondary surface. This is 
accomplished by bonding together 
layers of fins and separator sheets to 
form unit exchanger sections. A bank 
of the finned plate units is mani- 
folded together and sealed in a sheet 
metal casing. 

The 
units shown in Fig. 1 are approxi- 
mately 16 in. X 20 in. in 
section and made in 414 ft and 744 
ft lengths. Each 


consists of 10 cold air passes and 


individual heat exchanger 


cTOoss- 


exchanger unit 
10 hot air passes, and is assembled in 
alternate layers of sheet metal pass 
enclosures and fin slabs. 

The fins are a channel shaped 
stamping, the legs of which are off- 
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set to allow for uniform spacing when 
stacked into a slab assembly. 

The fin slabs and sheet metal pass 
enclosures are bonded together in a 
special furnace. End extensions are 
attached to the heat exchanger sec- 
tions to facilitate manifolding. The 
sections are then assembled in the 
sheet metal casing and the end ex- 
tensions welded together. 

In order to get a degree of rectifi- 
that 


solvent 


cation, a surface was desired 


would direct the condensed 
away from the separator sheet or wall 
to the 


counterflowing air stream. However, 


warmer midpoint of the 
when an experimental section was 
made with such a fin, it was found 
that while the 


solvent flow to the center of the fin. 


louvers directed the 


the solvent was also directed pri- 
marily to one face, resulting in one 
surface being starved and the other 
receiving an excess. This did not 
provide the maximum rectification 
which would be possible if all sur- 
faces used 


were uniformly. Three 


more fins were tried, but none of 
these was completely satisfactory. The 
final result was a fin that had a low 
friction loss. 

Extensive heat transfer tests were 
conducted in all of these trials. The 
procedure used was to form fins from 
temporary hand dies and tools and 
build up small test samples. These test 
sections had only a single air pass 
with a face area of 3 sq in. and a 3 
in. length of flow. 

The choice of a short flow length 
was dictated by the need to maintain 
sufficiently end 


high temperature 


differences which permit accurate 
log mean temperature difference cal- 
culations. The section was provided 
with a steam jacket on both walls. 

The technique of this test pro- 
cedure had been previously devel- 


oped for the testing of strip fin sur- 


faces used in high efficiency gas-to- 
gas heat transfer units. One might 
be dubious as to results obtained 
from such small test cores, but the 
technique developed gave excellent 
correlation between the test samples 
and the large scale units. 

A 6 ft long test sample three passes 
high and 3 in. wide was fabricated. 
It was placed on stream and given 
a performance check, which indi- 
cated theoretical design calculations 
were correct. 

The average operating conditions 
for the three systems the former- 
ly used shell and tube, the plate type 
and the finned plate arrangement 
are shown in Table 1. 

The low heat transfer coefficients 


inherent in gas-to-gas heat transfer 
require the use of a large amount of 
heat transfer surface, and the finned 
plate interchanger concentrates greal 
heat transfer area in a small volume. 
In the case of this process, the area 
volume ratio was increased by ap- 
proximately 10 times over the units 
formerly used. 


Table 1, 


mean temperature difference of 21 F 


As indicated in a log 
is practical with the finned plate de- 
sign, while the old shell and tube 
design provided a log mean temper- 
difference of 39 F. 
about by the 


ature This im- 


provement, brought 
finned plate heat exchanger, has re- 
sulted in substantial savings. 

A further cost saving was accom- 
using the available re- 


plished by 


frigeration in the cold recovered 


solvent. A special gas-to-liquid ex- 
changer was developed with the same 
type of finned plate surface on the 
air side and narrow, smooth-finned 
liquid passes intervening. This unit 
serves to cool and condense a sepa- 
rate bypassed stream of vapor laden 
air. and at the same time, raise the 


recovered solvent temperature. 


TABLE 1—AVERAGE OPERATING CONDITIONS are compared here for the three 
different systems: the formerly used shell and tube, the plate type, and the finned plate 


type 





Entering temperature, hot, F 

Entering temperature, cold, F 

Leaving temperature, cold, F 

Log mean temperature difference, F 

Pressure drop, in, of water 

Overall heat transfer coefficient, 
Btu per hr per sq ft per F 


Shell and Plate Finned 
tube plate 
156 138 176 

87 68 
112 155 

i 21 
13 12.0 


3.3 
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Beer for the Gods 


Are Air Conditioning Engineers University of California 


By F. W. Hutchinson 


Professor of Mechanical Engineering 


20th Century Medicine Men ? 





IN THE TROPICAL REGION of a certain 
Central American country the story 


¢ Man has almost always sought to improve his en- is told of an air conditioning system 


vironment. As the price for rain, the tribe of one vil- 
lage offered beer to the gods. In a tropical hotel, the 


that has brought great satisfaction 
to the many guests of a small hotel. 


owner reverses his role as a medicine man and offers rhe system has never been in oper- 


free drinks to the customers. But such primitive meth- 
ods of obtaining comfort are unnecessary today. Mod- 
ern air conditioning, based on Fahrenheit’s tempera- 
ture research 250 years ago, is hailed here as “the 


ation and there is every reason to be- 
lieve that it never will be but it 
nonetheless has gained a well-deserved 
reputation. According to the story, 


environmental medicine for our age” by the well- the owner purchased a small refriger- 


travelled author of this article ation unit powered by an electric 


motor. But electricity has not yet 
been introduced into the town — ex- 
cept for a small portable unit sup- 


plying light to the municipal build- 
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ing — and available cooling water is 
at a temperature greater than the 
critical temperature of the refrig- 
erant. Thus, the unit 
started — and, if the day ever comes 


cannot be 


when electricity is available, the re- 
frigerant will not be able to be con- 
densed and the capacity of the system 
will therefore be about nil. 

Yet in spite of the above difficul- 
ties, the “air conditioned” hotel is 
said by most of the guests to be the 
coolest in town and it has an en- 
viable local record for regularly re- 
turning customers. The owner, a man 
of imagination as well as acumen, 
provides iced rum drinks without 
charge and, in his accounting, the 
cost of the rum is charged against 
operating costs of the air condition- 
ing. Callous and unimaginative vis- 
itors have been known to suggest that 
the free rum is a bribe though a 
very effective one to persuade the 
customer that the advertised comfort 
of the air conditioning is synonymous 
with the “comfort” of the drinks. 


Before Engineers 


With modern methods of air con- 
ditioning there is no longer just rea- 
son for providing consolation in 
place of comfort but in the past 
such a procedure occurred so fre- 
quently as to represent almost the 
norm. In the days when wizards and 
medicine men attempted what is now 
done by engineers, the frequency of 
failure was so great that some kind 
of hedge was almost a_ necessity. 
Some of the devices used by the tri- 
bal priests to provide protection 
against disappointed and irate “cus- 
tomers” are closely akin to the hotel 
owner's method of satisfying his 
guests. 

Thus, Sir James Frazer tells of the 
rain-making methods of the natives 
of Central Angoniland: The entire 
village brought quantities of beer to 
tribal wizards located in a central 
rain temple. A small amount of beer 
was placed in a pot, buried in the 
earth near the temple and offered as 
a present to the gods in anticipation 


of their favor in bringing rain. As a 


protection against lack of success, 


however, the entire tribe then con- 


sumed the remaining beer — and one 
may suppose that the disappointment 
following failure of the rains to come 
would be largely offset by the pleas- 


ant anticipation of repeating the rites. 


Was Fahrenheit Sick? 


Although modern air conditioning 
has long since eliminated the need 
for rites and offerings as a means of 
obtaining indoor comfort, it is none- 
theless (and rather amusingly) de- 
pendent even to this day on the work 
of an early scientist who was either 
a careless experimenter or a_ sick 
man. Some 250 years ago, a research 
worker named Fahrenheit decided 
to seek some standard method of de- 
termining temperature. Exactly what 
happened, we shall doubtless never 
know, but his procedure can be 


tentatively reconstructed. In order 
to develop a scale of temperature, 
need existed for using some object 
which would change in a fixed way 
with changes of temperature. Fur- 
ther, some standard or reference tem- 
perature was needed which would be 
commonly known and readily dupli- 
cated. But in order to express numer- 
ically the departure of any temper- 
ature from the reference value, a sec- 
ond standard was needed. 

As a primary reference, Fahren- 
heit selected the temperature of the 
human body. Experience had shown 
that body temperature was very 
nearly the same for all normal peo- 
ple and remained the same, independ- 
ent of changes in weather or in 
season; thus, this temperature offered 
a simple, convenient and generally 
recognizable standard. As a second- 
ary reference, Fahrenheit decided to 
use the lowest temperature that could 

at that time — be repeatedly dupli- 
cated by natural means; to do this he 
prepared a mixture of salt and ice 
walter. 

In calibrating his proposed ther- 
Fahrenheit inserted the 
glass enclosed mercury column in his 


mometer, 


mouth and presumably waited until 
the mercury ceased to expand. He 
then made a scratch mark on the 
glass at the mercury level and an- 
nounced that this mark 
sponding to body temperature — 


corre- 
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would be defined as 100 deg of tem- 
perature. The secondary reference 
provided a scratch mark at a lower 
temperature, and this was arbitrarily 
defined as 0 deg. By dividing the dis- 
tance between the two references into 
100 equal divisions and extending the 
scale beyond 100 deg, it was then 
found that an additional pair of com- 
mon references ice and boiling 
walter were represented on the 
Fahrenheit scale by 32 deg and 212 
deg of temperature, respectively. 

But we all know that normal body 
temperature on the Fahrenheit scale 
is at 98.6 deg rather than at 100. 
Thus, 


amiss during the calibration of the 


something necessarily went 
thermometer. We shall never know 
whether Fahrenheit accidentally 
placed the scratch mark for 100 deg 
too high on the glass column or 
whether he was ill at the time; in the 
latter event, he provided all future 
men with a permanent record of the 
fever experienced by one man. For- 
tunately for us, it makes no prac- 
tical difference whether the scientist 
was careless or was ill. Although we 
use the thermometric scale which he 
developed, we use it with modern cal- 
ibrations which assure duplication of 
results and thus enable us safely and 
accurately to compare the temper- 
atures of any two persons or any two 
objects. In absolute terms, the read- 
ings of the Fahrenheit scale have no 
practical significance, but as a basis 
of comparsion the only use for 
which the scale was developed it is 
just as effective and just as exact as 
it would have been if Fahrenheit had 


been either more careful or healthier. 


Human Thermostat Sensitive 


At the time of Fahrenheit’s work, 
the lower reference point al zero 
deg was considered to correspond 
relatively closely to the lowest pos- 
sible temperature. Since then, how- 
ever, man’s concept of “cold” has de- 
veloped greatly and we now know 
that temperatures approaching abso- 
lute zero — at minus 460 deg on the 
Fahrenheit scale — exist in interstel- 
lar spaces. A comparison of the ab- 
solute and the Fahrenheit tempera- 


ture scales provides an_ interesting 
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permissible 
within the 
human body and the corresponding 


analogy between the 


range of temperature 
range of external comfort tempera- 
ture. Thus, any departure of body 
temperature of more than approxi- 
mately 1 F from the norm of 98.6 F 
denotes an abnormal physiological 
condition and, over a prolonged peri- 
od of time, would represent a hazard 
to the health of a normal man. It 
appears, therefore, that the human 
“thermostat” must maintain control 
of body temperature within a range 
of less than plus or minus | percent 
on the Fahrenheit scale. 

With respect to the external envi- 
ronment, the situation is surprisingly 
similar. An average, very lightly 
clothed, man — seated and at rest - 
will experience optimum comfort 
only within a range of plus or minus 
5 F to 10 F from 70 F on the Fahren- 
heit scale. This does not mean, of 
course, that severe discomfort exists 
outside of this temperature 
but it does mean that the majority of 


range, 


people would be aware of either ex- 


cess heat or excess cooling effect. 


Noting, now, that absolute zero occurs 
at —460 F, it is evident that 70 F is 
530 deg above absolute zero. Thus, 
on the absolute temperature scale, a 
5 F variation from 530 F would con- 
stitute a 1 percent departure from 
the norm. Optimum comfort thus re- 
for a lightly clothed sed- 
entary occupant — control of the 


quires 


environment within plus or minus | 


or 2 percent on the absolute scale. 


Environmental Prescription 


When body temperature departs by 
1 percent on the Fahrenheit scale 
from the norm of 98.6 F, the pa- 
tient is likely to ask the help of a doc- 
tor to correct the situation. When en- 
vironmental temperature departs by 
1 percent on the absolute scale from 
the norm of 70 F, the “patient” is 
likely to ask the help of either a 
clothier or an air conditioning engi- 
neer. Modern heating and air con- 
ditioning equipment is an engineering 
“medicine” — applicable to the ills 
of man’s external environment 
which resembles in effectiveness the 


medicines, like sulfa and penicillin, 
which assist so greatly in correct- 
ing the ills of man’s internal en- 
vironment. Just as there is no patent 
medicine that can be used as a 
cure-all the capable doctor com- 
pounds an individual prescription to 
meet the particular needs of his pa- 
tient similarly, there is no single 
type of heating or cooling system 
that will meet the needs of every 
structure. It is in the “compounding 
of the prescription” the selection 
of equipment and the design of the 
system that the skill, knowledge 
and experience of competent engi- 
neers and contractors are exercised to 
the advantage of the owner. 

In time, thanks to Fahrenheit, one 
of engineering’s earliest “medicine 
men,” and to modern air condition- 
ing technology, the small Central 
American hotel may give up its col- 
orful non-functioning cooling unit for 
an efficient custom designed system. 
The hotel would then live up to its 
reputation as being “air conditioned,” 
and there might conceivably be a 


little more beer portioned to the gods. 


Turn Back Time To Aid Remote Mission 


. . « resurrect 40 yr old “damper flapper” control to provide 
automatic heating with hospital’s hand fired steam boiler 


ANCIENT BOILER REGULATOR, 
powered by battery, was repaired by 
engineers and donated to a Navajo 
Indian mission hospital 35 miles from 
an electric power line in southern 


Utah. 
At Saint CHRISTOPHER’S Mission to 
the Navajo, near Bluff, Utah, Brother 
Juniper, O.B.S.F., 


to overcome lack of funds and other 


has been trying 


126 


overwhelming odds to erect a modest 
hospital for the people he serves. 

Here, in the land of the Navajo 
far from any city, 35 mi from an 
electric power line, the nearest Indian 
service hospital is 150 mi away. That 
is why Brother Juniper is struggling 
to build his own hospital. He’s still 
got plenty of problems but he has 
just cleared one major hurdle — 
that of providing automatic heat de- 
spite the fact that the hospital has 
no continuous source of electricity, 
according to the Minneapolis-Honey- 
well Regulator Co. 

Because Brother Juniper is using 
a hand fired steam boiler and because 
there is no continuous electricity, he 
was told there was no way to control 
the boiler without running up and 
down the basement stairs to do it 
by hand. He remembered that when 


he was a boy, a similar boiler was 
in their home, and it was controlled 
by a hand wound, clock like mecha- 
nism with a chain that opened and 
closed the damper automatically. 
A search was conducted for one of 
the old 
one was found 
old — that had recently been re- 
building. The en- 


“damper flappers” and 


about 40 years 


moved from a 
gineers took the control apart and 
repaired and rebuilt the ancient 
spring wound motor. They added a 
modern thermostat, safety control, 
compiled the instructions on how to 
install the unit and sent it to Brother 
Juniper with their good wishes. 
“If this 20th century version of 
the ‘damper-flapper’ works as well 
as the one we had at home,” the 
missionary said in a letter of thanks, 


“T am sure it will be fine.” 
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Air Conditioned Dairy 


. .» hides ducts and pipes for sanitary 


and architectural reasons 


By E. C. Manthei 


Consulting Engineer 


THE pDaiRY products plant of L. S. 
Heath & Sons, 
Ill.. is one of the 


modern in the nation, according to 


Inc., in Robinson, 


finest and most 
dairy engineers who have visited it. 
In a recently completed addition are 
new rooms for cartoning milk and 
for processing cheese. as well as SIX 
air conditioned offices. 

In designing the heating, venti- 
lating and air conditioning systems, 
all piping and ductwork had to be 


kept out of milk and cheese rooms. 


Central Unit Handles Air 

The milk 
above the milk cooler room and ad- 
jacent to the milk and _ the 


room, was a natural place to in- 


carton storage room, 


cheese 
stall the central air handling unit. 


The 


age room also, with supply and re- 


main ductwork is in the stor- 


turn air grilles in the tile walls 
of the two work rooms. 

The preheat and reheat coils in 
the unit are supplied by steam from 
a central plant through a pressure 
reducing valve, with steam to the 
coils being controlled by throttling 
type steam valves. The unit delivers 
100 percent outdoor air for summer 
variable 


ventilation. But in winter, 


amounts of outdoor air are com- 
bined with return air in a mixing 
chamber in the return duct, before 


filtered. The 


714 air changes per hour in the 


being unit provides 


cartoning and cheese processing 
rooms. 


Because the amount of make-up air 
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EXHAUST GRILLES are located 
and sized to fit spacing required 
by suspended panel ceiling, which 
includes and supports lighting fix- 


tures 


is varied from the summer cycle 
to the winter cycle, the power roof 
ventilators, equipped with two-speed 
motors, are used to keep the air in 
balance. They operate at high speed 
for maximum summer ventilation 
and at low speed in the winter and 
are turned off for the night cycle. 


The fan speed is selected manually. 


Joist Space Ventilated 


roof ventilators are 


The 


connected to exhaust grilles in the 


power 


ceilings by ductwork through the 
joist space. The joist space is ven- 
tilated by air intake louvers from 
the outside walls, with the air being 
exhausted by the power roof venti- 
lators through openings from the 
joist space to the fan suction. Ven- 
tilation of the joist space is neces- 
sary to prevent condensation from 
occurring above the ceiling, as a 
result of the high humidity condi- 
tions in the work rooms. 

Electric temperature controls are 
used for the heating and venti- 
lating cycle. For the heating cycle, 
mixing 


a mixing control in the 


chamber controls outdoor air and 
return air dampers to’ maintain a 
minimum mixed air temperature of 


0 F. A 


trols the reheat and preheat coils 


room thermostat con- 


by throttling steam valves in se- 


quence. A limit control in the fan 
discharge housing prevents air from 
entering the room below 60 F. The 
outdoor air damper closes when the 


fan is not operating. 
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New Offices Air Conditioned 


A self-contained air conditioning 
unit provides both cooling and heat- 
ing for the six new offices, with all 
installed above a 


supply ductwork 


suspended ceiling. In the branch 
duct to each office, a damper posi- 
tioned by a manual remote controller 
provides a means of changing the air 
balance during the cooling cycle. 

The air enters the room through 
ceiling type air diffusers, integrated 
with lighting fixtures as part of a 
suspended ceiling of acoustical board, 
all supported on one system of alu- 
minum tees in a sy mmetrical pattern. 

The 


through 


leaves the rooms 


office 


and travels through the corridor to 


return air 
erilles in the doors 


an intake grille on the unit, or 
through an exhaust grille in the ceil- 
ing to a power ventilator on the 
roof. An outdoor air intake connects 
the return air duct before entering 
the unit. 

Pneumatic type controls are used 
for the heating and cooling cycles. 
During cooling, the room thermostat 
controls the compressor. The fan is 
operated manually. During the heat- 
ing cycle, a day-night thermostat con- 
steam valve to 


trols a modulating 


the coil, and a low limit control in 
the fan discharge is set at 60 F. 
An aquastat stops the fan if there 
is no steam at the unit. An out- 
door air damper closes when the 
fan is not operating, and a gradual 
outdoor air switch manually controls 


the amount of outdoor air admitted. 
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Piping, Air Conditioning Discussed at 


American Power Conference 








Several of the papers given at the 17th Annual American 
Power Conference, sponsored by the Illinois Institute of Tech- 
nology, proved of interest to HPAC readers. Extensive sum- 
maries of four of the papers are presented here. 








Demineralizing Boiler Feed Make-Up 
for Paper Mills Pays 


The reduction of boiler scale in the steam plant by using 
demineralized water cut blowdown to less than 1 percent, 
diminished the required boiler make-up by 20 percent, and 
added 3 percent to the total boiler capacity, reported T. J. 
Judge, Division Power Engineer, and C. L. Davis, Jr., Chem- 
ical Engineer, of the International Paper Co. 


THE DEMINERALIZATION of water, by 
virtue of its excellent effluent, is fast 
becoming the most preferred method 
of treatment for boiler feedwater 
make-up. This is particularly true 
in the steam plants of the pulp and 
paper industry, where the amount of 
boiler water make-up is 40 percent 
or more of the total steam flow. 

This industry requires large quan- 
tities of process steam at pressures 
ranging from 5 psig to 155 psig for 
drying paper, cooking pulp in the 
digesters, heating water, and many 
other miscellaneous uses. The boiler 
pressure in earlier facilities was 
normally between 175 and 200 psig. 
This was only sufficient in most in- 
stances to allow for the pressure drop 
in pipe lines and control valves. 


Improves Plant Performance 


Good treatment of boiler water 
make-up is reflected in the steam 


plant’s performance. The use of de- 


mineralized water has _ contributed 
materially toward reducing mainte- 
nance, improving efficiency, and 
increasing availability of equipment. 
The most outstanding improvements 
are the reduction of boiler scale, 
the elimination of harmful carry- 


over in the steam, and the re- 
duction in boiler blowdown. 

One particular plant provides the 
most comparable example, since it 
was installed to supply a steam plant 
that had been troubled with boiler 
water problems for more than 20 
years. It is unfortunate that detailed 
efficiency data and maintenance costs 
are not available for an economic 
comparison. However, the improve- 
ments that have resulted since the 
installation was made 18 months ago 
are of interest. 

During a prior equivalent period, 
the boilers had been given 36 clean- 
ings by hand and six by acid. Each 


of the large turbines had to be in- 
spected internally at least once per 
year, and frequently washed between 
inspections to remove deposits from 
the blading. These deposits would oc- 
casionally cause as much as 20 per- 
cent loss in capacity within a period 
of 60 days. On recent inspections, 
the boilers and turbines were found 
to be very clean. There was no evi- 
dence of boiler scale or deposits on 


the turbine blading. 


Cuts Maintenance Costs 


The boilers are now operating with 
a blowdown of less than 1 percent, 
whereas previously 10 to 11 percent 
was required to keep solid concentra- 
tion within safe limits. The savings 
in blowdown have reduced the re- 
quired boiler make-up to 20 percent, 
and have added at least 
to the total boiler capacity. It is the 


3 percent 


opinion that a large maintenance 
saving is realized and a better heat 
transfer rate is obtained by eliminat- 
ing the high CO, carryover with the 
steam. Erosion in the heat exchanger 
equipment and condensate piping. 
fittings, traps, and pumps has been 


considerably reduced. 
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Preventing High Pressure Steam 
Valves from Sticking 


The stem material for high temperature valves must be 
carefully chosen, and the valves must be tested regularly, 
to avoid sticking. The stem material should have: (1) high 
temperature rupture strength; (2) the same coefficient of 
thermal expansion as the bushing; (3) high anti-galling 
properties; and (4) high corrosion resistance. These points 
were made by CC. L. Mead, Design Engineer, General Elec- 


tric Co. 


P'HE STICKING of high pressure steam 
valves has caused increased mainte- 
recent 


nance in power piping in 


years, particularly as a result of 
the higher operating temperatures. 
Plant 


high temperature valves are more 


engineers are learning that 


susceptible to sticking, and that they 
must be tested regularly to assure 


their ability to close instantly. 


Choosing a Stem Material 


Several factors play an important 
part in choosing a stem material for 
high temperature service. First, the 
material must have a high tempera- 
ture rupture strength to withstand 
high stress levels for short periods of 


time. High forces are necessary to 


start lifting an unbalanced, single 
disc type valve against the high steam 
pressures of today. Larger stem diam- 
eters could be used, but this would 
result in increased steam leakage. 
Also, larger control valve springs 
would be required to overcome the 
increased stem blow-out forces, which 
would necessitate larger hydraulic 


operating pistons and larger oil 
pumps. Larger pumps and increased 
steam leakage both result in loss of 
efficiency. Thus, high stress levels 
in tension are imperative. Bending 
stresses are also important near the 
end of the stems because of the side 
forces on the crossheads which lift 
the stems. The material should also 
be metallurgically stable at the op- 
erating temperatures. 


Maintain Close Clearances 


Second. close clearances between 
stems and bushings must be main- 
tained to keep the steam leakage to 
a minimum, thereby reducing loss 


of efficiency. To maintain these 
clearances throughout the tempera- 
ture range it is necessary to make 
the stems and bushings of materials 
having the same coefficients of therm- 
al expansion. Valve stem chatter is 
also prevalent when larger stem clear- 
ances are used. 

Third, the stem and bushing ma- 
terials, whether they be of the same 
or dissimilar metals, must have high 
anti-galling properties when rubbed 
together. Materials which gall would 
be worse than oxide build-up because 
of the inability to forecast when gall- 
ing would occur. Only a small amount 
of galling is necessary to prevent a 
valve from closing. 

Fourth, the materials used must be 
made as highly corrosion resistant 
as possible. This may be done in the 
base material or in surface coatings 


applied to the stems and bushings. 


How Filming Amines Control Corrosion in Piping 


Filming amines, applied in low, economical dosages, effec- 
tively control corrosion in steam condensate systems and on 
condensing surfaces, sharply reducing maintenance costs. In- 
hibitor dosages are independent of dissolved gas concentra- 
tions, since filming amines do not function by neutralization. 
Filming amine inhibitors increase heat transfer efficiency by 
removal of corrosion deposits, and promotion of dropwise 


condensation. 


Pitfalls to be avoided in filming amine application are 
presented here. Even though general rules for successful ap- 
plication are established, each plant must be studied individual- 
ly to insure most economical and efficient use of these film- 
forming inhibitors. These points were made by J. F. Wilkes, 
Director of Research and Product Development, and Dr. W. 
L. Denman, Directing Chemist, Dearborn Chemical Co., and 
Dr. M. F. Obrecht, Chemical Engineering Dept., Michigan 


State College, in their paper. 
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STEAM CONDENSATE dissolves both 
ferrous and nonferrous metals, and 
the rate of attack is increased by 
dissolved oxygen and by acidic gases. 
Properly designed and operated ex- 
ternal treatment processes will _re- 
duce oxygen and carbon dioxide in 
steam to a minimum. However, oxy- 
gen may enter condensate systems 
through leakage. Also, traces of car- 
bon dioxide may concentrate at vari- 
ous points in the system and will 
cause accelerated corrosion. 


Nitrogen containing compounds, of 





which amines such as octadecylamine 
are typical, currently provide the 


most effective chemical control of 


corrosion in condensate 


Both 


been 


steam sys- 


tems. ammonia and amines 


have used in power plants 


for control of corrosion, reduction 
in iron pickup and other protec- 


These 


neutralization of CO, and by adjust- 


tion. agents function by 
ing the pH of steam condensate. Film- 
ing amines protect against ‘oth dis- 


solved oxygen and CO, attack. 


Preparing and Feeding Amines 


The feed solution should contain 
a concentration of about 1 percent. 
The maintenance of the solution tem- 
perature at about 165 F facilitates 
pumping. 

Standard chemical pumps are suit- 
able and are recommended for ap- 
plying filming amines to piping sys- 
tems. Eductors or venturi feeding to 
the boiler feed 
pumps may be used. Slug feed using 


the suction side of 


a bypass or condensate feeders is not 
recommended because of the non- 


uniform feed rate. 


Where to Apply Amines 


Filming amines and their salts may 
be fed at any of the following points: 
a) Direct to boiler water. 
b) Direct to steam lines. 
c) To boiler feedwater lines 
following feedwater heaters 
under certain conditions. 
boiler 


Application through the 


feedwater lines may introduce prob- 
lems and should not be considered if 
the feedwater has appreciable hard- 
ness, alkalinity, or other salt con- 
tent, or if the systems include econ- 
omizers or closed heat exchangers. 
Application to boiler water or feed- 
water insures addition of free filming 
amines to steam by distillation. Ap- 
plication direct to steam lines is ad- 
vantageous when it is desired to in- 
hibit only a portion of the steam 
system against condensate corrosion. 
When filming amine treatment is 
started in a corroded system, the in- 
hibitor attaches itself to metal sur- 
faces and loosens the bond between 
corrosion products and metal. If cor- 
rosion products are removed too rap- 
idly, they clog traps, screens, and 
Such difficulties 


may be minimized by starting at a 


other equipment. 


low treatment rate. 


Avoid These Pitfalls 


1) Contamination of steam by oil 
or boiler water carryover decreases 
filming amine effectiveness. The detri- 
mental effect of oil may result from 
desorption mechanisms. Since mod- 
erate increase in pH values enhances 
the effectiveness of filming amines. 
it is unlikely that boiler water alka- 
linity contributes to observed detri- 
effects. Other 


anions may displace adsorbed amine 


mental inorganic 


molecules by a reaction similar to 
ion exchange. 
2) Filming amine salts such . as 


ociadecylamine acetate must not be 


mixed with other water treating 


chemicals. Such mixtures will cause 
of sticky 


mixing 


immediate formation pre- 


cipitates, which clog and 
pumping equipment. 

3) Application of filming amines 
ahead of open feedwater heaters, 
closed heat exchangers, or economiz- 
ers should be avoided. Filming amines 
may contribute to deposit formation 
in such units, in the presence of other 
contaminants. 

4) Excessive feed rates at the start 
of filming amine treatment may cause 
excessive maintenance and service in- 
terruptions, by accelerated fouling of 
traps, screens, and pumps with dis- 
placed corrosion deposit agglomer- 
ates. 

5) Processes such as bonderizing. 
electroplating and mirror silvering, 
which require chemically clean sur- 
faces, may be adversely affected by 
presence of filming amines in con- 
densate used for rinse operations. 

6) In 


amine treatments have been reported 


isolated instances, filming 
to cause erratic operation of elec- 
trically operated liquid level controls, 
through film formation on electrode 
surfaces. 

Filming amines have been observed 
to interfere with operation of con- 
ductivity cells, through film forma- 
tion on electrode surfaces, which 
changes the cell constant, and pro- 
duces misleading indications. 

7) Filming amine treatment of 
steam improves heat transfer rate in 


heat exchangers, both by eliminating 





Air conditioning is causing 
summer peak loads, upset- 
ting the traditional balance 
pattern of the electric utili- 
ties. To meet the new de- 
mands, transformer sizes 
are being upped, service 
conductor sizes are being 
increased, and high mini- 
mum power factors are be- 
ing set. This was explained 
by Fischer Black, Publisher 
& Editor, Electrical World. 


Electric 


FOR THE COUNTRY as a whole, the 
impact of air conditioning is be- 
ginning to show up in the summer 
peaks. In 1953 and more predomi- 
nantly in 1954 the change became 
very evident. Each year the summer 
peak is catching up with and passing 
winter peaks in more systems. 

The predominant winter peak for 
which most systems were designed 
stands to lose its importance. Sim- 
ilarly, the extra capacity in trans- 
formers and lines due to low ambient 


temperatures at the time of peaks and 


Utilities Gear to 


increased output of generating equip- 


ment with low circulating water tem- 


peratures are lost. 


Transformers Fail Under Loads 


The temperatures during hot days 
along with heavy loading of distri- 
bution transformers cause many 
failures since in the past the winter 
loads were the limiting factors. Union 
Electric Co., St. Louis, had 100 trans- 
former failures in one day during 


last summer’s heat storm. 
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corrosion deposits and by apparently 
promoting dropwise condensation of 
steam. When transferring heat to 
certain liquids, or materials such as 
wet paper, substantial increases in 
heat transfer efficiency may be re- 
alized. However, careful analysis of 
the heat transfer system is necessary 
before one can economically justify 
the use of these materials on the basis 
of improved heat transfer. For ex- 
ample, in air heating systems the over- 
all efficiency increase is small due 
to the high resistance of the air film. 

Extensive pilot plant and field work 
now in progress indicates, in many 
cases, that substantial improvement 
in heat transfer and appreciable sav- 
ings can be realized by the use of 
these filming amines. 

Following are four case histories 
different 
some of the difficulties and results 


from industries, showing 


in amine application. 


Treat Heat Exchanger Tubes 


A vegetable oil extraction plant 
1950 
evaporators and numerous heat ex- 
which 


rapidly by corrosion at lower ends. 


built in included rising-film 


changers, in tubes failed 
After two years of service, the plant 
had to be shut down for complete 
retubing of heat exchangers, at a 


cost of $25.000. After 


flaked octadecylamine acetate treat- 


retubing, 


ment of steam was started at 2 ppm. 
In 214 years’ subsequent operation, 
no tube replacements have been re- 
corrosion rates 


quired; measured 


have dropped to a minimum; and 
internal inspection shows negligible 
corrosion. In addition, the process 
evaporation rate has been increased 
from 90 gpm to 160 gpm through 
improved heat transfer, traceable to 
the elimination of corrosion deposits 
and the promotion of dropwise con- 
densation on the steam side of evap- 
orator tubes. 


Applied to Deaerating Heater 


In a paper mill, it was applied to 
feedwater in the storage section of 
a deaerating heater, supplying a 600 
psig boiler and low pressure units. 
Gradually raised to 1.5 ppm, the 
treatment arrested corrosion in paper 
machine air heaters and return lines. 
However, after six months, inspection 
showed that sticky deposits, largely 
consisting of octadecylamine and 
precipitated phosphates, had de- 
veloped on economizer tubes at top 
and bottom headers. No deposits were 
found in feedwater lines or boilers. 
After cleaning economizer tubes, the 
chemical feed system was repiped to 
discharge the amine solution to steam 
headers. In addition to other bene- 
fits to production, direct labor sav- 
ings resulting from elimination of 
corrosion in condensate lines have 
been estimated at $10 per day. 


Building Heating Problems 


In a government hospital, amine 
treatment reduced corrosion rates in 
a condensate system by 87 percent 


within five months. In three other 
buildings, corrosion rates in heating 
system returns were reduced from 
51, 18 and 37 mils per 


1.2, 1.2, and 2.6 mpy, respectively. 


year to 


At a midwest university prior to 
starting amine treatment, corrosion 
attack due to dissolved oxygen leak- 
age in branch returns was severe. Dis- 
solved iron in condensate precipitated 
and formed deposits in main return 
lines, downstream from branch line 
discharge points. Differential aeration 
corrosion beneath these oxide de- 
posits caused rapid penetration of ; 
turn lines. Treatment removed a: 
cumulated deposits and arrested cor- 


rosion. 


Lumber Kiln Lines Treated 


A group of lumber mills located in 
the Pacific Northwest experienced 
severe corrosion of dry kiln conden- 
sate lines. In one instance a new dry 
kiln in operation only three months 
required complete replacement of 
piping assemblies. Other units ex- 
perienced corrosion failures of return 
lines in 15 to 30 days. Application of 
filming amine at dosages of 1.5 to 3 
ppm arrested corrosion and sharply 
reduced maintenance costs. 

In a California mill, the replace- 
ment of corroded pipe in dry kilns 
had become routine Sunday practice. 
After starting filming amine treat- 
ment, corrosion failures were stopped. 
It was possible to eliminate overtime 
and Sunday maintenance operations, 
saving $5,000 per year. 





Meet Demands 


Transformer capabilities come 
down to 110 percent of nameplate 
rating due to the continuous hot 
whereas _ the 


weather, loadings 


climbed to levels well above the 


winter maximum demands. 


Room Coolers Need High Voltage 


Many room coolers have been in- 
stalled on 115 volt circuits. The low 
voltage due to the excessive current 
at the low power factor on 115 volts 
makes the coolers inoperative. Union 


Electric Co. experienced excessive 
voltage complaints during the hot 
spell last summer, having as many 
as 284 during the hottest day. 

Last summer a joint committee of 
representatives from the Air-Condi- 
tioning and Refrigeration Institute, 
Edison Electric Institute, and Na- 
tional Electrical Manufacturers As- 
sociation decided on a new set of 
minimum power factors for room 
coolers, effective with 1956 models. 
Minimum values set were 75 percent 
for 1/3 hp units, 80 percent for 1/2 
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for Air Conditioning 


hp and 85 percent for 3/4 hp and 
larger. It appears that these stand- 
ards will even be exceeded by some 
manufacturers. 

Service conductor sizes are being 
increased to reduce voltage drop and 
secondary main sizes increased from 
No. 6 and No. 4, to No. 2, No. 1/0, 
or No. 2/0 conductor. Transformers 
are being placed closer together on 
every second or third pole and some- 
times on every pole. 

Transformer sizes are going up 
from 10, 15, and 25 kva, to 3714 
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and 50 kva, and the maximum ratings 
reduced to from 110 to 130 percent 
of nameplate for summer tempera- 
tures. 

Primary voltages are being in- 
creased to improve voltage condi- 
tions and wiring capacity. 

To gain capacity and improve volt- 
age last summer, Kansas City Power 
& Light Co. grouped in parallel low 
voltage capacitors which were con- 
nected in series on primary circuits. 

Series capacitors of 240 volt capac- 
ity, connected in the primary neutral 
lead of more than 250 transformers, 
solved many of the voltage troubles 
of the Public Service Co. of Okla- 
homa. Low voltage capacitors are con- 
nected on ends of secondary mains, 


where several services are tapped off. 


The results are good. 


Increase Transformer Capacity 


Booster transformers were installed 
for customers serviced by Arkansas 
Power & Light Co. 

Air conditioning 
Union Electric Co. to spend $414 
million this year over and above its 


has prompted 


regular construction budget. This will 
go into strengthening its distribution 
system and enlarging transformer ca- 
pacity at 6000 locations. This is typi- 
cal of companies in the middle west 
and south central region, where the 
& Electric Co. 


upped its distribution budget 39 per- 


Southwestern Gas 


cent. 
It is inexpedient to increase rates 


for this single service, so other 
solutions must be found. The best 
answer seems to be the promotion of 
year ‘round air conditioning — cool- 
ing in summer and heating in winter. 
The heating can either be accom- 
plished with heat pump, or electric 
resistance, or panel heating. 


Thoughtful Planning Needed 


Perhaps the problems growing out 
of air conditioning have been over- 
emphasized here. If this is the case, 
it was for the purpose of stimulating 
more thoughtful planning toward the 
successful handling of this great new 
opportunity for sales of equipment 
for manufacturers and load building 


for utilities. 


Air Condition Printing Plant with Packaged Units 


. . » aluminum ceiling insulation installed 


AIR CONDITIONING of the entire plant 
of the Cullom and Ghertner Co., 
printers and lithographers, Nashville, 
Tenn., has been recently completed, 
according to the Airtemp Div. of 
Chrysler Corp. 

At first, the company was skeptical 
of the benefits and doubtful if the 
benefits would justify the expense. 
“Now we hardly know how we got 
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PACKAGED AIR CONDITIONERS keep paper stock easy to handle and 
employees comfortable in one of several air conditioned departments. Alu- 
minum ceiling insulation reduced the cooling load by 50 tons 


along as long as we did without it,” 
comments an official. “We are con- 
vinced that it is paying its way, not 
only justifying the expense involved 
but giving us additional production 
as well. Our people are comfortable 
on their jobs, and their work goes 
steadily forward. Also, air condition- 
ing keeps paper stock in better con- 
dition to print, and rollers on presses 


last longer because of the even tem- 
perature that is maintained.” 

The Cullom and Ghertner plant has 
50,000 sq ft of floor space, all on one 
floor, covered by a flat roof. Brick 
walls divide the interior of the build- 
ing into several sections. Each sec- 
tion, plus the cafeteria, has been air 
conditioned with two or more pack- 
aged units. 

In those production areas where 
two units are located, one is con- 
trolled by a thermostat only, and the 
other by both a thermostat and hu- 
midistat to provide finer humidity 
control. The system was designed so 
that the majority of the units could 
be installed without ductwork. 

In two printing departments where 
humidity control is critical, provision 
has been made to add moisture dur- 
ing winter months through the use of 
spray nozzles and compressed air. 

Aluminum ceiling insulation to 
minimize the sizable sun load re- 
duced the building’s air conditioning 
requirements by 50 tons. The insula- 
tion also improved lighting conditions 
and has reduced heating expenses 
about 40 percent. 

The system was installed by Cen- 
tral Air Conditioning and Heating, 
Inc. 
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SAMUEL R. LEWIS, consulting mechan- 
ical engineer and a member of HPAC’s 
board of consulting and contributing ed- 
itors, comments informally each month on 
practical heating, piping and air condi- 
tioning problems. This month, Sam Lewis’ 
Page is in the form of a letter to the own- 
er of a new shopping center from a con- 
sulting heating and air conditioning en- 
gineer. 


THIS IS A RESUME of our interview 
of yesterday. I set it down for fear 
that you may forget it. Your prob- 
lem, of course, will largely be settled 
by your architect. But since your 
architect and I are friends, | feel sure 
that he will appreciate the extra copy 
of this letter which I enclose. 

Your project will be one story high, 
though you may possibly find it de- 
sirable at some future time to add 
at least another story. There will be 
fairly husky columns, spaced symmet- 
rically on deep foundations. Their 
tops will be connected by trusses. 

There will be required electric and 
water and waste services to a great 
many of the display cases. Yet the 
connections from the main conduits 
and pipes must be flexible, since no 
one can foretell the changes in the 
locations of the counters and cases. 


Basement Is Needed 


Experience in merchandising seems 
to indicate the advantages inherent 
in such flexibility. Merchants testify 
to the advertising benefits that follow 
rather frequent rearrangement. For 
these reasons I recommend, emphati- 
cally, a basement. We can extend the 
various service pipes, along the base- 
ment ceiling. 
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SAM LEWIS’ PAGE 


“Dear Mr. Shopping Center:” 


Incidentally, we have found no 
stores of this type that failed to find 
use for the basement, and none which, 
failing to provide a basement, did not 
ultimately regret its absence. In case 
after case, as the business extended, 
we found much of the basement used 
as selling space. With conduits and 
main pipes present and accessible, it 
was economically possible to make 
large parts of the basement space at- 
tractive to the customers. 

Of course, we require spaces for 
boilers and refrigerating machinery 
and it is better to locate heavy, “live,” 
vibrating apparatus on the ground 


rather than to support it on posts. 


Riser Ducts To Be Out of Sight 


If the air supply and exhaust ducts 
for heating and cooling and odor- 
removing are placed at the basement 
ceiling, there must be vertical ex- 
tensions from them for the distribu- 
tion of air to the main story. 

Air supply and exhaust openings 
and grilles in the sides of vertical 
ducts are not things of beauty, and 
the air currents from supply ducts 
have a tendency to interfere with 
banners and signs and merchandise. 
Exhaust openings also tend to draw 
air through merchandise that is near 
them, leaving the inevitable dust and 
lint to soil the merchandise. I re- 
member great display racks of wom- 
en’s dresses that were ruined by 
dust when the racks were located near 
a big air exhaust grille. 

Such riser ducts naturally would 
be adjacent to columns or interior 
partitions. However, what is here one 


month may be somewhere else next 


month. Therefore, there will be no 
vertical ducts except the large main 
ones through a room made for the 
purpose. 


Locate Ducts, Outlets Overhead 


For these reasons | suggest that a 
definite overhead air duct space be 
designed through and between the 
trusses and beams that carry the roof. 
There will be, within this attic, the 
necessary room for both air supply 
and exhaust ducts and for all neces- 
sary branches and dampers for reach- 
ing at least the center of every con- 
struction bay in the store. The air 
supply openings as well as the air 
exhaust openings will all be in the 
ceiling. 

We have proved that this arrange 
ment works acceptably, with the air 
supply openings discharging horizont- 
ally or diagonally downward, and 
with the exhaust air rising vertically 
to openings in the ceiling near the 
supply openings. Whether the enter- 
ing air shall be warmer than the gen- 
eral room air, as in winter, or cooler, 
as in summer, is not of consequence. 
And there will be minimum inter- 
ference with displays and minimum 
deposit of dust. The ceiling openings 
are easily integrated with the electric 
lights by cooperation with you and 
the architects. 

We will, of course, provide for re- 
circulation of a large percentage of 
the air, along with the most effective 
filtering out of the dust, from both 
the recirculated air as well as from 
the air from out of doors. 






Central 


Heating Installations 


Yield Profit 


in Fourth Year 


... in existing “‘cold water flat” buildings 


By Norman C. Curtin 


Consulting Fuels Engineer 
Anthracite Information Bureau 


CENTRAL HEATING PLANTS can now 
be installed in existing New York 
City apartment buildings at a profit 
to landlords in the fourth year of op- 
eration, as concluded in a study re- 
cently completed.Fuel costs, the study 
also shows, will take up only 30 per- 
cent of the rent increases which are 
permitted without tenant consent. 

The study is given added signifi- 
cance by the fact that central heat- 
ing may be made compulsory in the 
world’s largest city. Recent tragedies 
from tenant operated portable heaters 
in cold water flats may eventually 
force compulsory central heating 
through a revision of the multiple 
housing laws. 

The New York state commission on 
rents seems anxious to cooperate with 
building owners. Charles Abrams, 
New York state rent administrator, 
testified at a public hearing: “.. .We 
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will increase rents for any landlord 
who improves his property, and we 
will give him all the necessary in- 
centives to do so. In this we are not 
exceeding our powers but carrying 
out the purpose of the statute to 
curb ‘disruptive practices and ab- 
normal conditions which produce 
serious threats to the public health, 


safety and general welfare’.” 
y g 


Here’s a Typical Example 


The law specifically provides that 
landlords be reimbursed for improve- 
ments in facilities. How does this 
work? 

By installing a typical steam radi- 
ator and piping schedule as in Table 
1 and providing year ‘round hot 
water, the landlord could increase his 
income $23 per month per family. In 
the case of the 10 family unit, gross 
rent income is thus increased $2760 
per year, and for the 30 family unit, 
$8280. Of course, the cost of install- 
ing and operating the system must 
be deducted from these annual in- 


come increases. 


TYPICAL COLD WATER FLAT 
BUILDING in New York, 25 ft x 
85 ft x six stories high, has no 
central heating system 


In order to get accurate data on 
the costs of installation, several con- 
tractors with long experience made 
estimates. 

Contractors generally agree that 
the one pipe steam system offers a 
simple and low cost method. Se- 
lection of either a steel or cast iron 
boiler, they feel, would only slightly 
affect the total cost. Cast iron sec- 
tional boilers might have to be used 
in buildings with small openings. The 
lowest first cost installation is, of 
course, the hand fired boiler. 

The costs as developed for various 


size multiple units, and shown in 


TABLE 1—A TYPICAL STEAM HEAT- 
ING SYSTEM providing the following 
and year ‘round hot water would allow 
the landlord to increase his rent income 
$23 per month per family 





Radiator Riser, Total 
size, sq ft, Radiation, 
3 ___ EDR EDR 


Living room 5 50 

Bed room 5 

Bed room 5 

Bath room 5 

Dining room 35 40 

Kitchen 25 30 
TOTALS 105 





Heating, Piping & Air Conditioning, May 1955 





heating and hot water supply system 
will cost $945 per year to operate. 
This leaves the landlord $1815 per 
year to apply toward other charges 
such as maintenance, repair and 
labor. 

In automatic anthracite boilers us- 
ing No. 3 buckwheat barley 
anthracite, coal is fed automatically 
from a storage hopper to an inclined 
water cooled grate. The grate is ac 
tuated by a simple cam arrangement. 
Ash is discharged automatically into 
specially designed containers in the 
base of the boiler. Not only is barley 
less expensive than No. 1 buckwheat, 
but one building engineer can take 
care of seven or eight buildings using 


automatic equipment. 


Maintenance Cost Is Low 


‘ , ‘ ; re Maintenance and_ repair costs 
SIMPLE INSTRUCTIONS to gain maximum results from hand firing are 


offered without charge to custodians of apartment and public buildings by : 
the Anthracite Information Bureau at a New York City school boilers now available should last 20 
to 30 years with very low mainte- 


should be low. With proper care, 


nances, Replacement of smoke pipe 
and annual conditioning and check- 
up constitute the main cost items. A 
cost of $15 to $20 per year should 


Table 2, range from $4475 for the tional automatic controls can be ap- _—_ adequately cover these. 
10 family unit to $10,750 for the plied if desired. Joiler attention and other duties 


30 family unit. These estimates in- such as cleaning are estimated at 
. ‘ . . from $7.50 to $10 per week for a 10 

, ; Automatic Boilers Save Fuel ples abe es P 
1) Complete heating system, in family unit. In a 36 week heating 
cluding boiler. Using No. 1 buckwheat under nat- season, the annual cost of such serv- 


clude: 


2) Complete hot water service ural draft, these boilers can provide ice would reduce the annual rent 
system. clean, smokeless, economical opera- income left after fuel cost from $1815 

3) Chimney. Where adequate tion, with firing attention necessary to $1460 for a 10 family unit. 
chimneys are available, this item — only twice in 24 hours in cold This means that sometime during 
$525 to $700 — can be eliminated. weather and once a day in mild. the third heating season of opera- 

Each hand fired boiler is equipped The cost of fuel for heating and tion, the system has been completely 
with a pressure actuated damper hot water, based on normal heat de- paid for out of increased income. The 
regulator for automatically control- mand, and the current price of No. table also shows that in the 25 to 30 
ling drafts and maintaining uniform 1 buckwheat anthracite, is shown in family units the system is paid for 
heat throughout the building. Addi- Table 2, line 8. A 10 family unit in less than three years. 


TABLE 2—TOTAL COSTS estimated for a one pipe gravity steam system are given here for various size family units 





Number of families in unit_ 10 , 22 25 


1. Radiation .... “2 $2425 3637 : 6062 
2. Basement hot water ‘to existing tank — | 

3. Upstairs crotons ..... . $ 300 

4. Hand fired boiler set ape oe ... $1000 

5. Stack es ae Be wa $ 525 

5. TOTAL (A) nage. | . . $4475 

7. Annual rent income increase "$2 3.00/mo/ family . . $2760 

8. Annual fuel cost (Heat and hot water) .. $ 945 2 

9. Annual gross toward amortization per year , $1815 272 2 $3993 


. Additional for boiler burner unit to use barley ‘coal $ 625 - $ 750 
OTAL system cost (B) $5100 5562 5 $9085 

’ Rent oe) ee a $2760 < $6072 
Fuel cost .. ; .$ 810 ? ; $1782 
14, Gross toward amortization per year ...-$1950 292 3 $4290 
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1 MAXIMUM INSTANTANEOUS SOLAR HEAT GAIN on August 1 is shown here for 
New Orleans, New York and Huron, S.D., illustrating the effects of orientation and latitude 


Weather’s Effect on 
Air Conditioning Load 


. .. Varies according to the building and its location, 
and the season. Careful attention should be given to 
weather design factors, as well as internal heat gains, 
in the design of any system 


By John Everetts, Jr., to 60 percent of the load for commercial air conditioning, 
Consulting Engineer such as office buildings, theaters and department stores. 
Charles $. Leopold And the weather may contribute anywhere from zero to 
100 percent of the load for an industrial plant or for 
special applications. 


. 


WEATHER DESIGN FACTORS in air conditioning are im- 
portant only in relation to the extent to which the air con- 
ditioned space is exposed to the weather. While the 
weather contributes about 80 to 90 percent of the load 
for residential air conditioning, it accounts for only 50 


With this wide variation in weather design factors, it 
is important that effects of these variations be care- 
fully considered in the design of any air conditioning 
system. 

Air conditioning for comfort is designed primarily to 
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Of the five main 
heat producing factors, 
the three most variable 


are functions of 


NEW YORK 


the weather. 
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2 DRY BULB VARIATIONS on a 24 
hour basis are shown here for the top 20 
of the total 


percent 
through September 


minimize the discomforts surrounding man in an en- 


closed environment. These discomforts, caused by the 


weather and internal sources of heat, have five main 
sources which make up the cooling load requirements. 
These sources are as follows: 

1) Dry bulb temperature of the atmosphere. 

2) Heat radiated from the sun. 

3) Wet bulb temperature of the atmosphere. 

4) Heat and moisture liberated from people. 

5) Heat from lights and other miscellaneous sources. 

The first three are functions of the weather. The last 
two are internal sources and are usually constant. 

The weather items are variable throughout the year, 
day and hour, and must be considered in their geographi- 
cal relationship as well. The highly humid area around 
New Orleans, for example, is quite a contrast to the hot, 
dry conditions of Huron, $.D., and the medium conditions 
of New York, with its reasonably short hot weather sea- 
son. 

Let’s look at the relationships of the various heat pro- 


ducing factors involved in an air conditioning load. 


1. Effect of Dry Bulb Temperature 


The dry bulb temperature differential causes heat to 
flow into a structure in which the temperature is at a 
lower level. This heat flow is called the transmission load 
or the heat gain. Thus, the importance of the DB temper- 
ature variation is proportional to the transmission load. 
The variation of the DB temperature in relation to the 
percent of the total hours from June through September 


is shown in Fig. 2. 
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3 TRANSMISSION LOAD DIFFER- 
ENCES for a typical application, based 
upon the variation in total hours of an 
arbitrary cooling season, are shown here 


The maximum temperature zero percent of time 
shows 110 F for Huron, 101 F for New York and 97 F 
for New Orleans. The trend of DB temperatures the rest of 
the time indicates the relative importance of this factor in 
air conditioning design. Eight percent of the time Huron 
and New Orleans have the same DB temperature of 89 
F, while New York is 85 F. For 20 percent of the time, 
or more, New Orleans is 87 F, Huron 83.5 F, and New 
York 80 F. 

The transmission load for a typical application com- 
pared for the three cities, and based upon the variation 
in total hours of an arbitrary cooling season, is shown in 
Fig. 3. Huron, with a maximum transmission load of 710,- 
000 Btu per hr, drops off 75 percent to 175,000 Btu per 
hr above 20 percent of the time. New Orleans drops from 
a high of 430,000 Btu per hr to only 245,000 Btu per hr, 
or a reduction of only 43 percent. New York shows a 
reduction of 520,000 Btu to 100,000 Btu, or a reduction 
of 81 percent. These values, of course, relate the im- 
portance of the transmission load to the total load, which 
varies with the type of building, and the application, as 
well as the zoning of the air conditioned areas. Design 


practice also affects this relation. 


2. Effect of Solar Radiation 


Solar radiation is transmitted through glass and 
through other parts of the structure by raising the sur- 
face temperature. The transmission through glass is so 
high compared to that through the structure that the 
structure load is usually neglected in calculating the total 


load. The maximum instantaneous solar heat gain through 
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4 WET BULB TEMPERATURE VAR- 
IATIONS for New Orleans, New York 
and Huron are shown here for the top 20 
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5 VENTILATION LOAD  DIFFER- 
ENCES for the three cities are shown 
here in Btu per hr for the top 20 percent 
of total hours for June through Sep- 
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6 VARIATIONS IN TOTAL LOADS, 
as affected by variations in DB and WB 
temperatures shown in Figs. 1 and 4, are 
shown here 


September tember 


single glass on August | is shown in Fig. 1. The solar loads 
for the west, northwest, north, northeast and east show 
little variation, while the values for the southeast, south 
and southwest range from 47 Btu on the south for New 
Orleans to 134 Btu on the south for Huron, or approxi- 
mately three times the solar load on a south glass ex- 
posure. 

While the solar heat gain is a small proportion of the 
total load in most cases, the full load is carried by only 
one zone at a time, east in the morning, south at noon 
and west in the afternoon. As the zones of a building ex- 
tend only 15 to 20 ft in from the perimeter wall, then the 
solar load becomes an appreciable part of that particular 
zone load. Care should be taken in the selection of solar 
load values and also in the use of diversity factors applied 
to shading devices. 

The intensity of the solar radiation will vary with at- 
mospheric impurities, orientation and latitude. Values 
will be lower in industrial areas, where smoke and dust 
are more prevalent, than in areas where the air is rela- 
tively clean. The effects of orientation and latitude are 
also illustrated in Fig. 1. The greatest loads are on the 
east in the morning and the west in the afternoon. The 
south load varies considerably with latitude. Solar radia- 
tion on the north will rise rapidly, with a small shift to 
the northeast or northwest. The diffuse sky radiation, in 
addition to the instantaneous solar radiation, is also im- 
portant and applies with equal intensity to any orientation 
in view of the sky. 

The effect of shading devices should be given careful 
consideration. Venetian blinds are seldom fully drawn, 
except to block direct sunlight reaching individuals. 
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Solar heat gain values may be in terms of direct heat 
flow or as an equivalent temperature difference related to 
various types of construction of walls and roofs. 


3. Effect of Occupancy Load 


So long as the ambient air temperature and room sur- 
faces are maintained below body temperature, and the 
relative humidity is below 100 percent, a person will re- 
lease heat by radiation and convection and moisture by 
evaporation. Moisture loss by perspiration occurs when 
a person is subjected to a temperature and relative humid- 
ity above that required for optimum comfort. Assuming a 
maintained temperature of 75 F and a relative humidity 
of 50 percent, each person will release approximately 250 
Btu per hr of sensible heat by radiation and convection 
and 150 Btu per hr of latent heat by evaporation. 

Based upon a fixed occupancy, this load becomes con- 
stant and does not vary with the weather conditions or 


geographical location. 


4. Effect of Lighting Load 


Lights release heat by radiation, convection and conduc- 
tion which is equal to 3415 Btu per kwhr. A large part of 
this heat loss is by radiation which goes into storage but 
which is later released by convection to the air. Therefore, 
the full value of the lighting load should be applied to the 
air conditioning load except in special cases where the 
lights are recessed in specially ventilated plenums. 

Caution should be used in applying diversity factors to 
the lighting load around the building perimeter, where 
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‘A small increase in WB temperature can overload the system. ”’ 


solar heat gain through glass also applies. Experience has 
shown that lights are kept on even when the sun is shin- 
ing, in which case the shading devices are partly drawn. 


5. Effect of Wet Bulb Temperature 


The WB temperature of the atmosphere imposes the 
greatest single load and the greatest load variation on an 
air conditioning system. This is especially true when the 
ventilation load is comprised of all outside air. It is an 
instantaneous load with no diversity or storage. 

The WB temperature variations for New Orleans, New 
York and Huron, and their variations for the top 20 per- 
cent of the total hours of June through September, are 
shown in Fig. 4. The curves for New York and Huron 
have about the same slope but at different levels, while the 
New Orleans curve tends to level off quite rapidly, result- 
ing in a relatively high WB temperature extending over a 
long period of time. 

Applying the WB temperature to the ventilation load, a 
series of curves results as shown in Fig. 5. Again, New 
Orleans is the highest, with New York and Huron follow- 
ing, as in Fig. 4, but with one important difference: the 
order of magnitude of the variations of temperature with 
the variation in load. 

The WB temperature is an index of the total heat in a 
water vapor-air mixture. The total heat increases 
with an increase in WB and it decreases with a 
decrease in WB temperature. Comparing the percentage 
reduction in WB temperature from zero percent to 20 
percent of the top total hours with the percentage reduc- 
tion in load shows: New Orleans: 24.5 percent reduction 
in temperature, 28.0 percent reduction in load. New York: 
56 percent reduction in temperature, 62 percent reduction 
in load. Huron, S.D.: 70 percent reduction in temperature, 
82 percent reduction in load. Thus, the reduction in load 
is at a greater rate than the reduction in temperature. 


Total Load for Office Building Calculated 


The total load shown in Table 1 representing that of an 
office building has been calculated for the outside DB 


TABLE i1—TOTAL AIR CONDITIONING LOAD in 
Btu per hr, for an office building is calculated here for 
the outside DB and WB design conditions indicated and 
corresponding to conditions which are exceeded only 5 
percent of the total hours for June through September 





Load New York New Orleans Huron, S.D. 





Transmission 240,000 
Solar radiation 370,000 
People 700,000 
Lights 1,500,000 
Ventilation 2,170,000 

TOTAL 4,980,000 





Design DB;WB, F 87 ;74.4 92.5 371.3 





Heating, Piping & Air Conditioning, May 1955 


and WB design conditions indicated and corresponding 
to conditions which are exceeded only 5 percent of the 
total hours for June through September. These condi- 
tions are used only to illustrate the comparative values of 
the load components and are not necessarily the optimum 
design criteria. The optimum design criteria must be left 
to the judgment of the engineer. 

For example, the transmission loads for New York and 
News Orleans are only 5 percent and for Huron but 8 
percent of the total loads. Therefore, any increase in DB 
temperature, up to zero percent of total time, as shown in 
Fig. 1, would result in only a small change in the total load. 

The solar radiation values are 714 percent, 514 per- 
cent, and 9 percent, respectively, of the total loads for 
New York, New Orleans and Huron. As the solar radia- 
tion design values closely approach the maximum values, 
and as the duration of maximum intensity is so short, 
there is little danger of any increase in total load from this 
source, 

The total loads from people and lights are 44 percent, 
35 percent and 49 percent of the total loads, respectively, 
for New York, New Orleans and Huron. As these loads 
are fixed and constant, no increase in total load is con- 
templated from these two sources. 

The ventilation loads are 43 percent, 54 percent and 35 
percent of the total loads, respectively, for New York, 
New Orleans and Huron. Because of its magnitude, a 
small increase in WB temperature can seriously overload 
the system and result in discomfort to the occupants. 

The variation in total load is shown in Fig. 6 as it 
would be affected by the variation in DB and WB tem- 
perature, as shown in Figs. 2 and 4. If 5 percent of the 
total hours are taken as a design value to calculate the 
total loads shown in Table 2, then the percent increase to 
the maximum load to be expected approaching zero per- 
cent time would be 35 percent for Huron, 31 percent for 
New York and only 12 percent for New Orleans. This 
means that the design WB temperature cannot be arbitrar- 
ily set at the same percentage of total hours for all local- 
ities if the engineer wishes to limit the magnitude of over- 
load and degree of discomfort in a given application. The 
same applies to the DB but to a lesser extent in most ap- 
plications. 

For example, if the 12 percent overload for New Or- 
leans were used as a design basis for New York and Huron, 
then the percent of total hours would be 214 percent for 
both New York and Huron, instead of the 5 percent used 
for New Orleans. This would mean a design DB and WB 
of 91 and 76.2 F for New York and 97.5 and 73 F for 
Huron, instead of the 87 and 74.4 F and 92.5 and 71.3 F 
used in Table 2 and corresponding to the 5 percent values. 


This article was originally presented as a paper at the annual 
meeting of The American Society of Mechanical Engineers. 
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Slab on Grade Schools Heated by 


Warm Air Panels and 


By Fred S. Dubin 
Fred S. Dubin Associates 


Consulting Engineers 


THE IDEAL heating and _ ventilating 


system must supply heating and 
cooling and also complete comfort. 
In addition, for schools the system 
should take the following into ac- 
count, as desirable features: 

1) Adequate temperature control. 

2) Humidity control. 

3) Air filtration: 


dust and pollen. 


freedom from 


4) Outdoor air and ventilation. 
5) Odor control. 

6) Uniform temperatures from 
floors to ceilings, with warm floors 
especially important to kindergarten 


and lower elementary grades. 


1. CONCRETE TRENCH under central corridor houses 
supply duct to each classroom and serves as return air 


7) Uniform temperatures from 
outside walls to room interiors. 

8) Germicidal treatment of the air. 

9) Quiet operation. 

As the initial cost of the system in 
most schools must, of necessity, be 
tailored to fit “tight” budgets, so 
also operating and maintenance costs 
must be as low as possible. There- 
fore, simplicity of operation is an 
important factor. 

Ideally, too, the heating and venti- 
lating system should be integrated 
with the building structure to effect 
any possible reduction in the general 
building costs. Also, it is desirable 
to have the system concealed from 
view as far as possible, and consume 
a minimum of space. 

Variations of warm air heating or 


warm air panel heating possess fea- 


Convection 


tures meeting these qualifications. 

School authorities in Connecticut 
had to be convinced that warm air 
heating should be used. Complete 
plans and specifications for a warm 
air panel heating system for a par- 
ticular school were presented, and 
after several conferences between the 
engineer, architect and state board 
of education authorities it was de- 
cided to install a modern forced 
warm air panel heating system in a 
new elementary school. Since then, 
the system has been installed in sev- 
eral schools, ranging in area from 
8000 sq ft to 64,000 sq ft. 


Warm Air and Slabs Heat Rooms 


All of the schools are one story 


slab-on-grade construction. In each, 








2 PERIMETER DIFFUSERS and ducts are installed im- 
mediately after footings are ready. In some schools, hollow 


duct. Furnace room in foreground is below grade cores of concrete beams are used as ducts 
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. . « One story, slab on 
grade buildings utilize two 
or more warm air furnaces 
to warm slabs and to heat 
and ventilate classrooms 


and other spaces by con- 


vection from _ perimeter 


outlets. 


two or more direct fired oil burn- 
ing furnaces are installed. Warm air 
is blown through non-ferrous ducts 
embedded in the floor slab. The slabs 
are warmed to a temperature of 70 
to 74 F. The warm air is ultimately 
discharged directly into each room 

at 70 to 120 F, depending on the 
weather along the outside glass 
walls, either through a continuous 
grille at counter height behind the 
wall cases, or through special base- 
board registers. Vertical velocities are 
about 200 fpm, enough to counter- 


act downdrafts. 


Vary Amounts of Outdoor Air 


The blowers in the furnace operate 
continuously during periods of oc- 


cupancy to supply outdoor air, venti- 


3 ELBOW DUCTS connect main supply ducts set in 
vermiculite concrete with smaller ducts, which are even- 


tually embedded in slabs 


lation, and prevent stratification of 
temperatures in the rooms. Total ait 
change in each room occurs every 
six minutes. 

Outdoor air is introduced evenly 
to all areas during the daytime in 
varying amounts, depending on out- 
door temperatures, from 10 cfm per 
pupil when it is 10 F outdoors, to 
10 cfm per pupil when it is 60 F out- 
doors. At night and over weekends, 
the outdoor air is cut off and all the 
air is recirculated, the blowers op- 
erating intermittently and at reduced 
speed. 

The recirculated all is ( arried back 
from each classroom to the central 
furnace unit, through either a tunnel 
under the corridor or a plenum space 
over the ceiling of the corridor. In 


later installations, it has proved more 


trench was used 
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economical to use the space below the 
corridor because the same trench is 
utilized to carry the individual sup- 
ply feeder ducts to each classroom. 
The concrete trench itself forms 
the return duct. In general, there is 
an individual supply duct for each 
classroom passing under the central 
corridor. At each classroom, four 
feeder ducts branch off from the main 
feeder duct and extend to the outside 
wall, where the air is discharged into 


the room. 


Supply Ducts Not All the Same 


In one school, the ducts in the 
floor are prefabricated round fiber 
tubes that resist moisture and corro- 
sion and that have been treated for 


fire resistance. In another school, con- 


4 SPACE ABOVE DUCTS in trench forms passage for 
air to return to furnace. In one campus style plan, no 





crete floor beams with hollow cores 
from the corridor to the outside walls 
are utilized as ducts. The corridor 
trench, which carries the warm air, 
is divided into nine sections by verti- 
cal panels parallel to the length of 
the corridor. The panels form smooth 
air passages. 

In the trench of another school, 
15 in. round fiber ducts to each class- 
room are insulated with 2 in. ver- 
miculite concrete between them. 

Sufficient space is left above the 
ducts in the trench to permit its use 
as a return air duct. 

In one campus style plan, no trench 
was used at all. Return and supply 
air is carried in ducts under the floor. 


Individual Room Control 


Each classroom, the gymnasium, 
and administrative areas have in- 
dividual room thermostats for indi- 
vidual temperature control. Tempera- 
ture control is accomplished by 
manipulation of dampers in the fur- 
nace room only, which vary the tem- 
perature of air delivered to each 
room. The total quantity of air de- 
livered to each room is always con- 
stant, so that ventilation and air 
movement is kept at optimum condi- 
tion at all times. 

The furnace blower is removed 
from the furnace during installation 
and bypass ducts are arranged to 
connect the blower and warm air 
bonnet. An individual bypass duct 
connects an individual warm air duct 
at each furnace. 

Upon a demand for increased tem- 
perature in any classroom, the room 


thermostat operates a motor which 
positions dampers in the bypass duct 
and bonnet duct for the classroom 
so that less bypass air and more warm 
air from the bonnet is delivered. Each 
classroom thermostat operates its own 
set of dampers. 

Room air is exhausted through 
wardrobe closets and gravity roof 
ventilators equal to the amount of 
outdoor air introduced into the room. 


Dual Furnaces for Flexibility 


Each furnace is equipped with an 
automatic humidifier with controls. 
A glycol dispenser introduces glycol 
vapor into the suction side of each 
furnace blower so that the airborne 
bacteria count is reduced in the en- 
tire building. In addition, all out- 
door air and recirculated air is 
filtered at the intake for each fur- 
nace blower. 

Two furnaces in several of the 
schools provide flexibility and econ- 
omy of operation. The furnaces, 
which normally supply different sec- 
tions of the building, are cross con- 
nected so that either unit can serve 
the entire building in an emergency. 

In one campus type school, each 
building has a separate heating plant. 
Preliminary figures indicate that over 
$15,000 will be saved by using four 
separate heating plants instead of 
one central plant. Bids have since 
been received and contracts let. The 
savings were $18,200. Also, fuel costs 
have been 15 to 35 percent lower. 

Furnaces in some of the schools 
burn No. 2 fuel oil, but others burn 
cold No. 5 oil, without preheating. 


Induced draft fans are used in all 
schools to assure consistent constant 
combustion and architectural freedom 
of design. 

Controls in all but the smallest 
schools are pneumatic. 


Here’s What It Costs 


Our experience indicates _ that 
warm air panel heating can be in- 
stalled for an initial cost between 
$1.10 and $1.60 per sq ft, depending 
on the extent of the controls, the type 
of fuel, the warmth of the floors de- 
sired, and the number of furnaces 
employed. In each of the schools, the 
furnace is in a basement below the 
first floor level, with the rest of the 
building on grade. 

However, it is possible to install 
the furnace in a room on the first 
floor level. 

Subsequent jobs have been de- 
signed with furnace rooms on the 
main floor. In some cases, it has been 
possible to limit the furnace room 
height to 8 ft. 


Heat Exchanger Saves Fuel 


One feature which we are design- 
ing for all warm air heated schools 
now is a heat exchanger whereby the 
air which is exhausted from class- 
rooms, gymnasiums, and auditoriums 
preheats the incoming ventilation air, 
resulting in a considerable fuel sav- 
ings. 

The heat exchanger is fabricated 
of metal and is easily adapted to all 
installations. 


Packaged Heat Pumps Condition Office Building 


. . - largest installation of its kind 


THE WORLD’s largest office building 
completely air conditioned by pack- 
aged heat pumps has been opened in 
Decatur, Ala., according to the Gen- 
eral Electric Co. All six stories and 
the basement of the Mutual Savings 
Life Insurance Co. are heated and 
cooled by 13 5 ton air to air heat 
pumps. 

Using only electricity, the units ex- 
tract heat from the outdoor air in cold 


142 


weather and pump it indoors to warm 
the building. In summer, they ex- 
tract heat from indoors and dispose 
of it to the outdoor air. 

Because there are more than one 
tenant on the first floor, three units 
were installed to condition this area 
and the basement, using two zones 
for the first floor and one for the 
basement. Ducts return air from the 
first floor to the basement units. Air 


from the other floors returns through 
doors and hallways. On these upper 
installed 
thermostat control that permits one 


floors, units are with a 
unit to shut off entirely if only one 
is needed. Each floor except the first 
has a single zone system and is 
served by a large supply duct run- 
ning the length of the building. This 
duct is covered with acoustical tile 
to match the ceiling. 
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THE LAW AND YOUR PROFITS 


By William Hurd Hillyer 


Setting Up an Air Conditioning 
Equipment Leasing Program 


ANYTHING that makes the purchase 
of air conditioning systems financially 
more comfortable for the buyers has 
a bearing on the potential profits 
of engineers and contractors in the 
field. One program with a good po- 
tential for increasing sales of pack- 
aged unit installations is the so-called 
equipment leasing plan. 

Like many other financial plans, 
equipment leasing has time honored 
roots. Railroads have leased freight 
cars for over 50 years, and fleets of 
trucks and cars are leased annually 
by many companies. Now, industrial 
and commercial firms lease equipment 


and fixtures of many kinds, including 


air conditioning equipment. The title 


to the equipment remains with the les- 
sor, and all payments are in the na- 
ture of rentals. The cost, therefore, 
may be classed by the lessee as de- 
ductible expense for income tax pur- 
poses. 

The air conditioning contractor 
does not have to tie up his funds in 
equipment to be leased to clients. 
There are leasing companies whose 
sole business it is to purchase all 
kinds of industrial and other equip- 


users. The 


money in 


ment, and lease it to 


contractor receives his 


full upon completing an installation. 
Yet the client has no investment tied 


WILLIAM HURD HILLYER, author of 
this regular feature, is a contributor to a 
number of banking and financial publica- 
tions and has written Several books on 
business. A former vice president of the 
Atlanta Trust Co., his work there gave him 
a practical legal background. 


up either, and he gets the benefit 
a favorable tax situation. 


How To Set Up Program 


The mechanics of setting up a leas- 
ing program are relatively simple. 
The standard procedure advised by 
one national leasing firm is substan- 
tially as follows: 

1) Submit to lessor corporation the 
name, address and credit data of 
proposed lessee. This information 
include Dun & Bradstreet 
rating, current financial statement, 


should 


and bank reference. 

2) Submit for approval a descrip- 
tion of equipment and approximate 
cost and request that a detailed pro- 
posal be sent to prospective lessee by 
lessor. 

The lessee should give the air con- 
ditioning contractor a letter or pur- 
chase order directed to the lessor 
specifying the equipment and the 
price agreed upon between him and 
the contractor, as well as the accept- 
able lease terms. When the equipment 
has been delivered by the contractor 
and accepted by the purchaser upon 
schedule, the leasing company will 
honor the contractor’s invoice or the 
supplier’s. 

Much depends upon the financial 
standing of the proposed lessee. 
Hence, rental charges — which may 
be paid monthly, quarterly, semi- 
annually or annually — are figured 
according to commercial rating. 
Since many of the real estate and 


other corporations that would qualify 
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for air conditioning equipment do 
not possess a regular commercial rat- 
ing, the rating in such cases may 
generally be adjusted on a basis of 


net worth. 


Advantages of Leasing 


Among the advantages pointed out 
for lease financing are: 

1) Addition of new equipment at 
any time without freezing working 
capital. 

2) Improved balance sheet posi- 
tion, as the cost does not appear as 
a liability. 

3) Use of new equipment on lease 
payment as tax deductible expense. 

4) Modernization or replacement 
of obsolete equipment on a pay-its- 
way basis. 

5) Substantial improvements with- 
out changing capital structure. 

6) Equipment costs pinpointed to 
specific contracts — important to the 
air conditioning contractor. 

Insurance, maintenance and prop- 
erty or sales taxes are paid by the 
lessee and are “normal, tax deduct- 
ible continuing expenses.” A pur- 
chase option will be included by some 
lessors upon request, but most of 
them advise against it, since it may 
cause tax complications. In setting 
up a leasing arrangement, care should 
be taken that only such equipment 
units be included as may not be con- 
sidered part of the real estate. 


{Note: It should be remembered that legal 
rules vary in different states.) 
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PRACTICAL PIPING PROBLEMS 


By Bill Dopp 





Header 
{50 psi 
Saturated 


Steam Pressure Drop 


Gives Laundry the Blues 


To Mangles — 


Martin MAcVANE was enjoying the 
luxury of a deep overstuffed chair in 
the lobby of the Metropole hotel, 
waiting for the rain to stop. 

“Hi, Mac,” said a tall Lincolnesque 





Bill Dopp has had some 40 years of 
experience dealing with piping, including 
a long stretch as a sales engineer. He is 
devoting part of his present leisure to 
writing of his many piping experiences. 
All the names used are fictitious. 


14 


ces 
Steam 


Pressure drop from 150 psi to 43 psi, caused by 


successive ells and reducers acting like a series 


\ of reducing valves, results in water-filled steam 


To Wash Room 


ducing valve. 








character. “Some rain. Why, | 
haven’t seen you for ages. How are 
you, anyway?” He pulled up a chair 
and sat down. 

“Fine, fine,” Mac answered with- 
out enthusiasm. “I’m hoping to get 
home without having to swim.” He 
glanced toward the windows. “Doing 
anything for yourself, Len?” the 
gasket salesman asked. 


traps, a hotel engineer discovers. Laundry presses 
and mangles designed for 90 psi won’t operate 
at 50 psi. Mac, called in to help, suggests replac- 
ing 1% in. pipe with 2 in. pipe, and carrying the 


latter to within a few inches of the pressure re- 


Leonard 
so-so, Mac. Being engineer for this 


Baxter shrugged. “Just 


pile of brick is no cinch. There 
doesn’t seem to be an hour that some- 
thing fails to break down. Or we get 
a leaky pipe or a broken valve.” 

Mac said, “To hear you operating 
fellows talk, one would think that no 
one else ever had any troubles. Don’t 
take life so seriously.” 
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“Listen,” said Len. “Right now 
I’ve got a wild laundryman down- 
stairs yelling like a banshee. I rear- 
ranged his laundry, re-piped most 
of the outfit and got him all fixed up 
slick. Now he accuses me of trying 
to get his job. It’s all because a 
couple of steam traps aren’t working 
just right.” 

“Important traps?” Mac asked. 

“Just the traps on the big mangles. 
They were all right a week ago, but 
now something has happened to them. 
Dirt, I suppose. Anyway, Castro is 
raising all kinds of a row. Says he 
can’t get his mangles hot.” 

Len’s eyes brightened. “Mac,” he 
said, “come on down and see if you 
can tell what's the matter.” 

The rain was still whipping the 
big windows furiously. Mac pulled 
himself loose from the deep chair. 
“Okay, Ler. Let’s go. Might as well 
be doing something useful.” 


“Let’s Look at the Traps” 


They took the elevator in the serv- 
ice alley down to the basement. In 
the steamy dankness of the wash- 
room they threaded their way through 
a maze of trucks full of wet towels, 
sheets and sacks of dirty laundry to 
the finishing room. 

It was a big room full of ma- 
chinery. The room had a peculiar 
soggy, soapy smell. Presses popped. 
Pads slammed. Hot rollers hissed as 
they touched the wet cloth. 

“Lots of work,” said Mac to Len. 

As they came near the big steam- 
ing mangles, a small, stocky man 
in overalls rushed toward them. His 
black eyes flashed. 

“What you going to do?” he said, 
waving at Len. “I’m gonna quit if 
you don’t do something!” 

He grabbed a sheet from the fold- 
ing board. “Look. Like a plank. Stiff 
and slick. You like to sleep on that?” 
He shoved the cloth under Mac’s 
nose. 

“The housekeeper is going to tear 
out my hair. The barber’s mad and 
the head waiter is yak-yak all the time 
on the telephone.” The little man 
spread his hands and said, “Please, 
Mr. Len. What you gonna do?” 


The situation was anything but 
funny, yet Mac had to struggle to 
keep a straight face. “Let's take a 
look at those traps,” he said to Len. 

At the other end of the mangle, 
Mac stooped down, touching the trap 
gingerly. He listened intently, then 
rose, looking for a stick. A young 
woman stood close by, watching them. 
She handed Mac the smooth stick she 
was holding. 

“This is Martin MacVane, Kate,” 
Len said. “Mac, our forelady, Kate 
Morgan.” 

Nodding, Mac put one end of the 
stick against the trap. The other end 
he held to his ear. Motioning to Len 
to take the stick, he said, “That trap 
is wide open. Those cylinders are 
half full of water.” 

Len listened to the stick for a 
minute. “How can that be?” he ex- 
claimed. “We never had that trouble 
before.” 

Tony Castro came up just then. 
Kate said, “We'll have to stop work 
again, Mr. Castro, until these mangles 
get hot again.” She turned to Len, 
“You must do something, Mr. Baxter, 
we are way behind now, and the 
linens aren’t fit to use after we get 
them through the mangles.” 


Piping Was Changed 
“When did the 
asked Mac. 


“Yesterday morning,” she 


trouble start?” 
said. 
“They rearranged the whole laundry 
over the week-end. We added four 
presses and that small mangle over 
there. Now everything is wrong.” She 
pointed to the stack on the table. 
“Look at those sheets. I'm ashamed 
of them.” 

Tony glared at Len. “Don’t say it, 
Tony,” said Len. “We'll fix things 
pretty quick. I’ve got an expert here 
who'll find the trouble in no time.” 

“What did you do to the piping?” 
asked Mac. 

Len pointed to the bare piping 
near the ceiling. “We had to change 
the main line to take care of the new 
equipment. It used to be over here 
but we ran it down along that line 
of columns instead. We'll cover it 
next week-end.” 

“Anybody lay out the piping ar- 
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rangement?” Mac asked. 


“Gosh, no,” laughed Len. “It’s just 
a simple bit of piping. We talked 
over where we were going to put 
it, and they went ahead.” Then he 


asked soberly, “Why 


matter ?” 


- what’s the 


“Just a simple bit of piping,” said 
Mac. 


isn’t any such thing? What’s your 


“Len, don’t you know there 
boiler pressure? What do you want 


on those mangles?” 


What Are the Design Pressures? 


“The boilers carry 150 psi,” be- 
gan the engineer, frowning. “The 
mangles are supposed to have 90 |b. 
W hy the gloomy look ?” 

“You fellows have really messed 
things up,” said Mac. “Where are 
the boilers?” 

“Over at the other end of the 
hotel,” said Len tartly. 

“How far away?” 

“Well —it’s about 150 ft from that 
turn there to the boilers, I'd guess.” 

“Any more elbows in the line?” 
Mac asked, eyeing the one he could 
see. 

“Four.” 

“That's 2 in. pipe,” Mac declared. 
“There's a reducer to 114 in. pipe 
a couple of feet from the ell and an- 
other 10 ft of 14 in. 
reducing valve. Then there’s about 


pipe to the 


20 ft of 11% in. pipe and a couple 
of ells to the point where you increase 
the size to 3 in. Some layout,” he said 
with disapproval. 

The engineer was silent. Mac gazed 
across the room to where Kate and 
Tony were arguing heatedly. Finally 
Mac turned back to the problem. He 
laughed at the forlorn look on the 
engineer's face. “All right, old top,” 
he said, “Let’s see if we can get this 
straightened out. Do you have a gage 
that we can put on the steam pipe 


to the mangles?” 


“Tell Me What’s Wrong” 


“T think so. I'll have to look,” Len 
said, as he glanced up at the piping. 
“Will 


wrong?” 


you please tell me what's 


“Did anybody readjust that reduc 
ing valve?” Mac asked. 





“,.. That’s six pressure reductions—just like six reducing valves, 
You don’t have 50 Ib. on those mangles.”’ 


one behind the other. 


“T don’t know,” Len said, shaking 
his head. “I’m sure I didn’t.” 

“Look here,” said Mac. “You've 
got a pressure drop from the boilers 
to that first reducer over there. Then 
you take the same amount of steam 
and jam it through 10 ft of 1% in. 
pipe. That is some more pressure 
drop. I suppose that valve is set to 
reduce to 90 psi.” Len nodded. 

Mac “That’s another 
pressure drop. On top of that, there 
is a reduction of the pressure on 
the low side of the valve as you in- 
crease the use of steam. So far, it’s 
bad enough. Then you add about 20 
ft more of 114 in. pipe and a couple 
of ells, to the point where you in- 
crease the size to 3 in. at the pressure 
header.” He counted on his fingers. 
“That’s six pressure reductions ... . 


continued, 


just like six reducing valves, one 
behind the other. I'll bet you don’t 
have 50 lb on those mangles.” 


Test Pressure on Mangles 


“Tll get the gage,” Len called as 
he hurried away. Mac strolled over 
to where Kate was sorting out the 
best of the finished sheets. 

“You 


Morgan,” said Mac. “We'll get things 


can stop worrying, Miss 


right in a little while. Just have a 
bit of patience.” 

“It’s a terrible muddle,” she said. 
“A lot of this work will have to be 
run through the washers again, and 
the boys in there don’t want to do 
it. Everybody is mad at everybody. 
What’s wrong, anyway?” 

“It’s just that nobody thought this 
thing through before they made a 
lot of changes. Taking things for 
granted can get you into a lot of 
trouble,” Mac said. 

Len came up with a gage and some 
tools and a mechanic. They went to 
the steam end of the mangle where 
Mac quickly planned how to attach 
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the gage. He walked around the room 
while they did the work. 

When he returned, they had fin- 
ished and the gage stood at 52 psi. 
Len the dial. “Close 
guess,” he said. Mac said nothing but 
walked back to Kate. 

“Will 
towels through now ?” he asked. 

“You bet,” she replied eagerly. 

“They won't be much better at 
first,” he declared, “but they'll soon 


pointed at 


you run some sheets and 


improve, I’m sure.” 

The steam rose quickly from the 
rolls. Mac watched the gage begin 
to drop, until it fell to 43 psi. Len 
had a puzzled look on his rugged 
face. “Holy mackerel!” he exclaimed, 
“No wonder they can’t get any work 
out of those mangles.” 

He glanced sharply at Mac, who 
was thumbing through a little black 
book he had taken from his pocket. 
“Wait a minute,” barked Len, “What 


made that pressure go down?” 


Adjust Reducing Valve 


Mac laughed. “You just put that 
series of reducing valves into action 
when you began to condense what 
little steam there was in that cylinder. 
Notice, you’re down to 40 now.” He 
found the information he wanted. “At 
90 psi, which you are supposed to 
have on the cylinder, you would have 
a temperature of 331 F. At 40 psi you 
actually have only 287 F, or a differ- 
ence of 44 F. But the water in the 
cylinder is probably down to 260 F.” 
He chuckled. “That’s what’s the mat- 
ter with your mangles.” 

Len asked, “Do you think we'll 
have to pull down all that pipe?” 

“Let’s try an experiment first,” 
said Mac. “Get a ladder. Maybe we 
can adjust that reducing valve to 
He sniffed 


at the rancid steam coming from the 


improve this situation.” 


mangle. 


Just then Kate came up and said, 
“The rolls are getting wet again. It’s 
no better than it was.” Casting a sus- 
picious glance, she went back. 
the 
“Turn that adjusting screw down very 


Len was on top of ladder. 
slowly,” Mac warned, “but keep go- 
ing. I'll keep track of the gage.” 

He walked back to the mangle. 
Slowly, the pressure began to rise. 
Mac signalled to Len to keep going. 
The needle crawled up to 60, then 
65, finally coming to rest at 72 psi. 
but 


Len came down from his perch. 


Mac waved for more steam, 


“Down as far as it will go, Mac,” he 
said. “How does it stand?” He looked 
at the gage. “That’s fine but 

His thought trailed off. “That’s not 
enough,” he said. 

Mac looked across the mangle to 
Kate, who was now smiling. “It’s 
getting hotter,” she called. 

Walking around to her, Mac said, 
“Don’t crowd it too much. It isn’t 
right yet, but I'm sure you can get 
your work out if you take it a little 
easy.” 

He put his hand on the drying 
padded roll. “If these rolls begin to 
get wet again, just give them a few 
minutes rest.” 

“Thanks a lot,” she beamed. 

“What now?” Len asked when Mac 


returned. 


Re-Locate Valve, Change Pipe 
“Well,” Mac replied thoughtfully, 


“looking over what you've got, I'd 
say that the easiest way out would 
be to take that reducing valve out 
from where it is, and place it at the 
end of the 114 in. pipe next to the 3 
in. header.” 

“We could put a union where the 
valve is now,” said Len.-“By moving 
that 11% in. 
would have room to put the reduc- 
ing valve into the same size gap at 


pipe over a little, we 
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the header.” 
idea. 


He brightened at the 


Mac looked the line over again. 
“I don’t know,” he mused. “You still 
have the pressure drop through the 
11% in. pipe. It won't be quite as 
bad since there will be no low pres- 
sure steam in that line. Volume makes 
a big difference when it comes to 
pressure drop.” 

“You think we ought to change the 
pipe, don’t you?” Len asked. 

“If it were mine, I'd certainly take 
out that 114 in. 
Mac said. 


pipe altogether,” 


“That would mean putting in a 
2 in. reducing valve, too,” said Len. 

“No,” said Mac, “I think that 
valve’s all right. Give it a chance, 
and it will deliver all the steam you 
need. Carry the 2 in. pipe up to 
within a few inches of the valve, and 
put a very short nipple on the out- 
let side. Then set your valve by the 
gage on the mangle to get the pres- 
sure you need. I'll gamble that those 
things will get so hot you will have 


to cut down on the pressure.” 

“We'll go to work pronto next 
week-end to get that fixed,” said Len. 
“I owe you a lot, Mac. I was in a 
worse jam than I had any idea of. 
Thanks, many times.” 


“Still in a Jam” 


“You're still in a jam,” Mac cau- 
tioned. “Or you will be, the first time 
anything goes wrong with that reduc- 
ing valve.” 

“What do you mean?” Len asked 
sharply. 

“It’s nice to rely completely on the 
merits of a dead end valve,” said 
Mac. “But if an insurance inspector 
caught you without a relief valve on 
that low pressure header you, my 
friend, would be in trouble.” 

“That's not all,” Mac prodded. 
“You are trying to drain that 3 in. 
header through a reducer on the end 
of the line. That line is about one- 
third full of water. I've noticed it 
jar several times when one of the 


presses opens. Some day three or 
four of the press valves will open at 
exactly the same time.” 

“Then what?” asked Len. 

“Then water hammer is going to 
take that line right out of those 
flimsy hangers. Somebody could be 
killed.” 

Len whistled. “I am in deeper than 
I thought.” He shook his head. “I’ve 
been a fool. I thought I could leave 
that piping to someone else and not 
bother with such a simple thing.” 

“I told you before, Len. There’s no 
such thing as simple piping. And 
you're playing with 150 psi steam.” 

“Mac, I promise you, I'll straighten 
this out at once,” Len said. 

“And don’t go blaming a couple of 
poor helpless steam traps for all your 
troubles,” chided Mac. 

“Don’t rub it in, please,” said Len. 
“Let’s go wash up. I’m going to buy 
the best dinner in the house. You’ve 
got it coming.” 

Mac. 


“Let's go,” said “Tm 


hungry.” 


New Air Conditioned Coaches Being Put Into Service 


.. . double deck suburban streamliners 


SIXTEEN new streamlined air condi- 
tioned, double deck coaches are be- 
ing put into suburban service by the 
Chicago and North Western Railway 
Co., Chicago, this spring, according 
to Paul E. Feucht, president. Dubbed 
“The Superbanite,” each car seats 
169 persons, the greatest capacity of 
any railroad equipment in the coun- 
try, he said. 

While designed basically to fit the 
needs of heavy suburban traffic, the 
cars have many features of modern 
streamliner equipment, such as auto- 
matically controlled air conditioning 
and heating. They also have radiant 
heating panels in the entrance steps 
to melt ice and snow. 

Each car has an air conditioning 
unit, with a 16 ton compressor 
driven by propane gas. Eight tanks 
of propane gas are mounted under 
the car along with the air condition- 


NEW SUBURBAN CARS of the 
Chicago and North Western Rail- 
way Co. have finned radiation in 
wall panels and 16 ton unit air 
conditioners. Entrance steps have 
radiant heating panels to melt ice 
and snow 


ing equipment. A large plenum with 
blowers and air ducts for distributing 
air throughout the car is over the 
center vestibule. 

Finned radiation along the length 
of each side of the car on the lower 


level passes warm air up through 
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wall panels. A narrow slit at the base 
of the window allows warm air to pass 
over the window, keeping the sill 
warm and preventing condensation 
on the glass. 

The upper level is heated by panel 
radiation and by blowers distribut- 
ing warm air through overhead vents. 
In summer, these same ducts dis- 
tribute cool air. 

The sides of the car have a 3 in. 
thick blanket of insulation. Double 
glazed windows are at both levels. 

The cars are being built by the 
St. Louis Car Co. at a cost of $214 
million, or $141,000 per car. 

The height of the cars is 15 ft 10 
in. In order to accommodate them 
and new dome cars now in west coast 
passenger service, the seven acre 
train shed roof, weighing more than 
10,000 tons, of the Chicago passenger 
terminal had to be raised 1 ft. 





ae « 
CLASSROOM WORK SESSIONS at... 


Industrial Ventilation Conference 


. . » held at Michigan State. Intensive course was 
divided into three participation groups, each of 
which pursued the conference theme of a com- 
plete ventilation system for modern industry. 


THE FOURTH ANNUAL industrial ven- 
tilation conference held at Michigan 
State College, East Lansing, followed 
the pattern established by the three 
preceding conferences. There was 
a limited number of “talks,” with the 
rest of the time spent in classroom 
sessions. The theme of the conference 
can be summarized as follows: 

“A complete ventilation system for 
modern industry must have (1) 
proper hood and duct design; (2) 
fan not only of correct capacity, but 
also properly installed; (3) collec- 
tor carefully selected to assure ef- 
ficiency, low maintenance, possible 
reclaiming of material and handling 
of waste, as well as recirculation of 
ventilation air; and (4) comfort and 
make-up air considered together and 
provided if the balance of the sys- 
tem is to perform as designed.” 

The conference was co-sponsored 
by the division of occupational health 
of the Michigan Department of 
Health, and Michigan State’s school 
of engineering. About 225 people 
registered from many states and 
Canada; they included plant en- 
gineers, contractors, consulting engi- 
neers, industrial hygienists, educa- 
tors, and others interested in the 
ventilation field. 


Known as Working Course 


Because of the intensive program, 
the conference has become known as 
a working course. At the first general 
session James Barrett, ventilation 
supervisor of the Michigan Depart- 
ment of Health, who was responsible 
for the conference, announced that 
formality was out and that first names 
were in order from then on. This in- 
formality was carried on throughout 
the conference and was an aid in 
getting good discussion periods at the 
sessions. The group ate all meals to- 
gether. Classroom work followed the 
talk or demonstration which was 
given after each breakfast and lunch. 
Each registrant had a choice of one 
of three groups in which he could 
participate: 

1) Basic design problem involv- 
ing an operation in which cast iron 
dust was to be controlled, including 
all fundamentals of hood design and 
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the detailed calculations for a bal- 
anced duct system. 

2) Design of more complex sys- 
tems dealing with heat treating fur- 
naces and large industrial air wash- 
ers, and including hood design and 
consideration of the different air tem- 
peratures and densities. Registrants 
for this had to have previous training 
in balanced duct design and other 
ventilation design. 

3) Design of mine ventilation and 
the control of dust at the crusher 
plant. 

All of the problems involved the 
exhausting of fumes, vapors, gases, 
and dusts to help each person under- 
stand the basic problems involved. 

As usual, the discussion in each 
class was the real “meat” of the con- 
ference. The instructors were there 
to lead the “students” and to keep 
them headed for their ultimate goal, 
not to dictate. 

By cooperation with the ventila- 
tion committee of the Conference of 
Governmental Industrial Hygienists, 
the new enlarged edition of the Ven- 
tilation Manual was used as a text. 
This manual of recommended prac- 
tices has proven to be an invaluable 
aid in the solution of industrial ven- 
tilation problems and may be pur- 
chased from the Committee on In- 
dustrial Ventilation, P. O. Box 345, 
Lansing, Mich., for $3.00. 


Here Are Talks in Brief 


Dean Emeritus L. G. Miller of the 
school of engineering at Michigan 
State College was the first speaker, 
and he discussed ventilation for the 
man in the plant. He emphasized the 
fact that the average man’s tempera- 
ture varies from 98.6 F blood tem- 
perature to skin surface temperatures 
on the fingers of 93 F and on the feet 
of 84.6 F; so the wide range of tem- 
peratures presents many problems in 
maintaining comfort for the indus- 
trial worker. He discussed the im- 
portance of introducing air into the 
occupied space without causing drafts 
or objectionable air movement. 

Professor C. H. Pesterfield, also of 
Michigan State College, then worked 
out several psychrometric problems 
involving wet and dry bulb tempera- 
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tures and illustrated how radiant heat 
may be measured by means of a 
black globe thermometer. He also 
demonstrated and discussed the use of 
temperature, humidity and air move- 
ment measuring instruments, and the 
importance of tests to determine the 
performance of ventilation systems 
after installation. 

The design of ventilation hoods for 
control of dust from cast iron ma- 
chining was discussed by K. E. Rob- 
inson, ventilation engineer, General 
Motors Corp. He explained the funda- 
mentals of hood design and followed 
this with a series of slides showing 
the application of these fundamentals 
to hoods in use that had proven sat- 
isfactory. 

Corrosion resisting materials was 
the subject discussed in an open for- 
um on Monday evening. The moder- 
ator was E. V. Ivanso, vice president 
of the Detroit Testing Laboratory. 
J. E. Guttenplan, of the engineering 
department of Chrysler Corp., spoke 
on corrosion resisting metals, and 
Norman A. Kerstein, of the research 
department of Detroit Edison Co., ex- 
plained the differences in coatings 
and how each might best be applied. 
Nonmetallic materials were discussed 
by Dr. L. Gleekman, materials engi- 
neer of the Wyandotte Chemical Co. 
He explained the composition of the 
various nonmetallic materials and 
showed samples of each one. 

The principles of mine ventilation 
were presented in a general session 
on Tuesday morning by John W. 
Warren, chief ventilation and indus- 
trial hygiene engineer at Anaconda 
Copper Mining Co. He said that 
some eight tons of air is delivered 
into the mine for each ton of ore 
brought out of the ground. He also 
pointed out that the electrical con- 
sumption for the motors driving the 
fans exceeds that used by the entire 
city of Helena, Mont. 

The subject of providing make-up 
air was covered by Howard S. Witt- 
mer, assistant manager, Field Divi- 
sion Buildings, Packard Motor Car 
Co. He stressed the importance of 
supplying make-up air in quantities 
equal to those being exhausted, and 
the economies that might be expected. 
He illustrated his talk with slides 








showing several industrial ventilation 
installations throughout the country. 
He discussed the desirability of sup- 
plying make-up air to the occupied 
zone in the plant. He pointed out 
that make-up air heated in the winter 
and supplied horizontally at the 9 
ft level eliminated drafts on the em- 
ployees. In the summer, the make-up 
air is directed downward to provide 
air motion and effective cooling for 
these same people. 

Another 
Wittmer 
problem of supplying make-up air 


which Mr. 


involved _ the 


installation 


discussed 


which was sufficiently free of toxi- 
cants. Several ducts 12 ft in diameter 
were installed across the width of 
the plant to obtain suitable air for 
make-up. The make-up air was heated 
by direct fired units using gas as 
the fuel, and the air was delivered 
directly to the working area. 

An excellent demonstration on con- 
trol systems for make-up air was given 
by L. A. Burch, of the R. L. Deppman 
Co. He used a flockboard in his dem- 
onstration for building up the dif- 
ferent electric and pneumatic control 
systems. Each system was operated 
and explained, and in this way a 
good understanding of the subject 
was achieved. 

The characteristics of propeller 
fans, as well as tubeaxial and vane- 
axial fans, was presented on Wednes- 
day morning by H. K. Monroe, chief 
engineer of the Aerovent Fan Co. 
He also covered the subject of how 
to select a fan for different jobs. 


Color Film Explains Fan Rating 


A new color movie showed how 
fans are rated and explained all of 
the laboratory tests that must be con- 
ducted before the certified rating of 
the Power Fan Manufacturers As- 
sociation can be applied. This film 
was prepared especially for the con- 
ference, and it was an effective pres- 
entation of the engineering and plan- 
ning that goes into the manufacture 


and rating of fans. 


Recirculation of Exhaust Air 


Next on the program, James Bar- 


rett, ventilation engineer, Division 
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of Occupational Health, Michigan De- 
partment of Health, who coordinated 
and arranged for the conference, gave 
a talk on recirculation of exhaust air. 
He explained that there is no objec- 
tion to recirculating non-toxic air, 
provided the air is cleaned sufficient- 
ly to be not objectionable to the 
personnel. 

However, when air contains toxic 
elements, the degree of toxicity and 
the method of cleaning the air is 
important. He mentioned that in 
some cases even the most efficient 
dust collectors do not clean the air 
so that it can be recirculated. He 
said that the responsibility for the 
performance of dust collectors is 
usually with the company that oper- 
ates them. 


Any air cleaning system that is 


“Key Unit” Piping Fabrication 
. . « speeds field erection 


ProBLeMs of field assembly of a 
piping system are greatly simplified 
when you start with the key piece or 
heart of the system as a prefabricated 
unit. The key unit is easily set into 
position, with little loss of time, and 
branch lines can then be installed 
field 


starts. This, of course, means greater 


more quickly after erection 
economies in field erection costs. 

Providing a sizeable start for a 
piping system is the combined unit 
of valves, fittings, and fabricated pip- 
ing in the accompanying illustration. 
This assembly is the control header 
and pressure reducing valve station 
for the boiler plant of a pulp and 
paper mill. 

In this unit, pipe sizes are 18, 14, 
12, 10, 8, 6, 4, and 2 in. Gate valves 
are 600 lb cast steel, while pipe and 
welding fittings are of Schedule 80, 
A-106 Grade “B” material. Valves 
at the left are equipped with built- 
up bypasses and drains. In the center 
are two 4 in. pressure reducing 
valves; the outlets are expanded into 





The author is a member of HPAC’s 
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used for preparing exhaust air for 
recirculation should be checked after 
installation and also on a regular 
basis thereafter. Provisions should be 
made for discharge of the exhaust 
air at any time whenever the dust col- 
lector is not meeting set standards. 
Signal controls should also be pro- 
vided which would warn of improper 
operation of the dust collectors and 
permit the exhaust air to be dis- 


charged outside. 


Tour Oldsmobile Plant 


The last talk was given by David 
Lee, ventilation engineer, Oldsmobile 
Division, General Motors Corp., on 
the subject of making ventilation pay. 
He explained the various engineering 
steps which they use, as well as the 


tests that are conducted, along with 
the maintenance procedures followed 
for proper operation of the ventila- 
tion systems. 

He illustrated his talk by describ- 
ing a new ventilation system for the 
plating of Oldsmobile bumpers. He 
said that the original calculations 
and the design of the system were 
checked by tests after the system was 
put into operation, and it was found 
to perform as planned. 

Certificates were presented on the 
last day of the conference to all reg- 
istrants who completed the course. 
Following this, an inspection trip was 
the Oldsmobile 


plant to see the manufacture of rocket 


conducted through 
engines, the sheet metal line where 
the fenders and other parts of the 
body are formed, and finally the 
complete assembly line. 


By G. W. Hauck 


Manager, Engineering Sales 


Crane Co, 


THIS UNIT FABRICATION, 24 ft long, 6 ft high, and weighing 61/2 tons, 
is the control header and pressure reducing valve station for the boiler plant 


of a pulp and paper mill 


10 in. 
right are two 6 x 8 in. pressure re- 


90 deg connections. At the 


ducing valves — 600 to 65 psi and 
600 to 150 psi. These outlets are ex- 
panded to 18 in. and 12 in. pipe 
sizes, respectively. 

Overall length is 24 ft. Maximum 
height is 5 ft, 1134 in. Total weight 
of the unit is 12,900 lb. 

Piping was pickled and sandblasted 
to achieve maximum interior clean- 
liness. The soundness of all welds 


was verified by radiography and hy- 
drostatic testing. Production includes 
two welded supporting bases, plus 
numerous small connections. 

The production of this type of as- 
sembly involves accurate cutting, fit- 
ting, and layout work, plus special- 
ized skills in welding, stress-reliev- 
ing, and the like. The end result is 
a composite assembly which simplifies 
the beginning of the construction 
and erection of a sizable system. 
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Space Heaters Speed Building Construction 


. . .in sub-zero weather 


THE TEMPORARY installation of oil 
fired, forced air space heaters on the 
various floors of the 41 story Pru- 
dential Life Insurance building in 
Chicago last winter eliminated work 
interruptions in sub-zero weather, ac- 
cording to the Dravo Corp., saving 
construction time and money. The 
heaters kept inside temperatures as 
much as 40 F above the outside tem- 
perature. 

As a result, the building — sched- 
uled for September 1955 — 
ready for partial occupancy this sum- 


will be 


mer. 

In all, 16 heaters were installed in 
the building at one time — two on 
each floor. Fed by portable fuel oil 
tanks and served by a 220 volt pow- 
er line, each heater was ready for 
operation shortly after its placement. 


They were moved from floor to floor 
where needed. 

The heaters were operated ‘round 
the clock, seven days a week. In ad- 
dition to maintaining comfortable 
temperatures for workmen, they were 
also used for drying plaster, tile and 
marble installations, as well as con- 
crete and paint. 

Each heater has an output capacity 
of 500,000 Btu per hr, and handles 
about 5500 cfm of air. A metal duct 
attached to the heater flue outlet 
carries fumes outside the building 
through a nearby window. Cold air 
drawn into the heater through louv- 
ered openings in the lower casing 
passes over the heat exchanger before 
being discharged through nozzles on 
the top of the heater. These nozzles, 
with directional vanes, can be ro- 
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FORCED AIR SPACE HEATERS 
temporarily installed on skids dur- 
ing construction of Chicago’s Pru- 
dential Life Insurance Mid-Amer- 
ica building permitted work to 
continue during sub-zero weather 


tated 360 deg to direct the heat flow 
to any area. The rise in air tempera- 
ture is about 80 F, and the discharge 
velocity is 2000 fpm. 


Vermont’s First Artificial Ice Rink 


. « « installed at Middlebury college 


THE NEW indoor ice rink at Middle- 
bury college is the first artificial ice 
rink in Vermont, according to the 
Spang-Chalfant division of the Na- 
tional Supply Co. The rink occupies 
half of the field house, which is the 
largest building in the state. The ice 
surface is 85 ft X 185 ft. 

Ten miles of steel pipe is used for 
circulating the brine refrigerant. This 
includes 52,239 ft of 1 in. black pipe, 
as well as small footages of 1% in. to 
8 in. black pipe. Refrigeration capac- 
ity is over 52 tons, provided by two 
four cylinder compressors, through 
8 in. mains and a three pipe reverse 
header 
graduated from 8 in. to 4 in. 

The 1 in. pipe is spaced on 4 in. 
centers throughout most of the rink 
area, and on 3 in. centers at the 
edges. Each section of pipe forms a 
long loop, extending from the feed 
line to a hairpin bend at the opposite 
end of the rink, and then back to the 
return header. The lengths of pipe 


system. The headers are 


NEW INDOOR ICE RINK — 85 X 185 ft — occupying one end of field house 
has 10 miles of steel pipe partially embedded in concrete above cellular glass 
insulation blocks. The piping system is covered with road asphalt, the finish sur- 
face, which permits the use of the field house for tennis and other events 


are welded together and are sup- 
ported on 1% in. steel pipe placed 6 
ft apart. 

Before the pipe was laid, a base 
of 21% in. cellular glass insulation 
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blocks, Over concrete, was put in 
place. The pipe is embedded to the 
center line in concrete, and above 
that with road asphalt to a thickness 
of 34 in. above the pipes. 





QUESTION OF THE MONTH 





How Can Heating Fuel Be Saved? 


THE QUESTION, What's the Best Way 
To Save Heating Fuel?, was pub- 
lished previously in HPAC and is re- 
peated here for information, with 
one of several answers that have been 
received from HPAC’s readers. Other 
comments for publication will also 
be welcome. 


“There are many things that can 
be done to save fuel required for 
building heating, but I wonder if it 
is possible to say what the one most 
effective method of heating fuel con- 
servation would be? Id be interested 
in any comments from readers as to 
what management of the ‘average’ 
small industrial plant or commercial 
building should look for when the 
possibilities of fuel conservation are 


being considered ?” 


H. B. WAYNE — 


‘‘Depends On Structure 

—Here Are Some Tips”’ 

THE ANSWERS to fuel savings depend 
to some extent on the type of con- 
struction. For new construction, selec- 
tion of a heating system giving near- 
ly constant heat input with minimum 
temperature variation — cycling — 
is most economical for fuel savings. 
A system employing sensible heat 
gain permits maintaining a_con- 
stant temperature level. Provision for 
zoning various sections of the build- 
ing allows independent temperature 
control for any area without causing 
temperature changes in other sections. 
Fuel firing rate will be nearly con- 
stant, allowing the boilers to operate 
at maximum efficiency giving great- 
with 


est effective fuel utilization 


minimum maintenance. 


For an existing structure, many 
factors influence fuel savings. 

1) Insulated piping and ducts are 
necessary so as to prevent excessive 
heat losses to 
where the heat is not needed, which 
in turn causes a failure to maintain 


surrounding areas 
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the other required temperatures. 


2) Check building construction for 
high air leakage. This is especially 
true for older structures built of brick 
and/or stone, where the mortar is 
falling Cracks 


loose and away. 


around window frames and doors 
also contribute to these losses. Caulk- 
ing and application of weather strip- 


ping will reduce them. 


3) Check heat consuming areas for 
losses due to carelessness by the oc- 
cupants. Frequently, personnel open 
windows, transoms, and doors, be- 
cause of too much heat in a certain 


This 


ture drop in adjacent spaces. Occu- 


area. may cause a_ tempera- 
pants in these adjacent rooms will 
demand more heat and the cycle is 


Btu’s “go- 


expanded, resulting in 
ing out the window.” Installation of 
zoning facilities, such as air dampers 
and/or individual room thermostats, 
will help eliminate this problem by 


allowing individual control. 


Wet bulb temperature and relative 
humidity have decided influences on 
comfort. Quite frequently when the 
room air temperature is not exces- 
sive, but, being extremely dry, dis- 
comfort results. Then, the occupants 
transoms and 


will open windows, 


doors to supposedly cool the area, 


but find the discomfort persists. In- 
troduction of humidified air will con- 
tribute greatly to comfort without ac- 
companying high heat losses. 


1) Steady-state fuel firing. A ther- 
mostat designed to maintain nearly 
constant temperature without having 
the fuel firing rate fluctuate or cycle 
is a definite aid for reducing fuel 
controls are 


waste. Temperature 


available that meet these require- 
ments. Old thermostats should be in- 
spected, and if found faulty, they 


should be repaired or replaced. 


Each building has certain require- 
ments peculiar to its design and func- 
tion. The cost for making changes 
will vary and can be appreciable. A 
study comparing first cost with esti- 
mated fuel savings will indicate 
which procedure will be most econom- 
ical for the estimated life of the heat- 
ing system and building. An intan- 
gible frequently overlooked is the im- 
proved personnel relations and 
greater efficiency and output resulting 
H. B. 


from better heat distribution. 
Wayne, Consulting Engineer. 


@ YOU ARE INVITED to contribute a 
question for publication, or an answer to 
a published question. Please address your 
reply to the Editors, Heating, Piping & 
Air Conditioning, 6 N. Michigan Ave., 


Chicago 2. 





READER ASKS — 


for Plant Piping Changes?”’ 


readers on this question.” —B.L.A. 





‘‘When Should We Use Our Own Men 


“We have some 40 maintenance men at our plant, eight of whom 
are pipefitters. On extensive piping changes in the plant, we usually call 
in an outside piping contractor. We must decide on any piping work, 
other than ordinary maintenance and minor changes, whether to have 
our own men do it or whether to call in an outside contractor. One of 
the main problems is to decide how long we can tie up our men on new 
piping work, always remembering jhat ordinary maintenance must be 
kept up and that an emergency breakdown is an ever present possibility. 


“I would be most interested in any comment from other HPAC 








Heating, Piping & Air Conditioning, May 1955 





Comparing Air Conditioning 


Systems for Office Buildings 


THREE BASIC SYSTEMS which may be used to 
air condition office buildings are the central 
plant, the self-contained air conditioner, and the 
room cooler systems. Features of these three 
methods are compared in the accompanying 
chart, which shows at a glance the character- 
istics of each on 10 different points. 

The comparison is based on a properly de- 
signed central plant as the ultimate and assumes 


the ultimate in self-contained and room coolers. 
The table is from Air Conditioning Guide for 
Office Buildings, prepared by The Electrical As- 
sociation and the Building Owners’ and Man- 
agers’ Association of Philadelphia. 

Copies of the booklet may be obtained for 
$1.00 from the Building Owners’ and Managers’ 
Association, 1604 Lincoln-Liberty Bldg., Phila- 


delphia 7. 





Item Central Plant 


Self-Contained 


Room Coolers 





. Control of dry bulb 
temperatures. 


Excellent control. 


Good control. 


Good control. 





. Control of wet bulb or 
relative humidity. 


Excellent control. 


Will maintain the wet bulb 
temperature within the com- 
fort zone. Excellent control 
possible with the addition of 
reheat and humidity control. 


Provides limited control of 
wet bulb temperature. Some 
control may be accomplished 
manually by the intelligent 
adjustment of the fresh air 
damper and dry bulb tem- 
perature setting as atmo- 
spheric conditions change. 





Fixed by design to 
produce the desired 
result. 


- Outdoor air supply. 


Fixed by design to produce 
the desired result. 


Fixed by design of the 
equipment and may be 
affected by outside wind 
velocities. Must be adjusted 
as atmospheric conditions 
change to maintain maxi- 
mum cooling capacity. 








. Air filtration. Maximum filtration. 


NOTE: Satisfactory filtration cannot be maintained 


Satisfactory filtration ob- 
tained with filters supplied 
with equipment. Maximum 
filtration may be obtained 
by addition of supplemen- 
tary filters. 


Satisfactory filtration ob 
tained with filters supplied 
with equipment. 


in any system without proper maintenance of filters. 





. Air motion. Control by design, 








When used with duct work 
and diffusers will produce 
the same results as central 
plant. When used without 
ducts satisfactory operation 
depends upon the velocities 
at the outlets to spread or 
travel from the unit, ceiling 
heights, ceiling obstructions, 
ete. 





Adjustable by dampers or 
grilles within the unit but 
limited by the design of the 
equipment. 








Heating, Piping & Air Conditioning, May 1955 


HPAC DATA SHEET 





SHEET 


< 
—_ 
< 
a) 
U 
< 
oO. 
aL. 





Item 


Central Plant 


Self-Contained 


Room Coolers 





. Distribution. 


To any desired lo- 


cation. 


When installed with duct 
work distribution may be to 
any desired location. When 
installed without duct work 
distribution without objec- 
tionable: drafts will depend 
upon the length of throw, 
ceiling heights, ceiling ob- 
structions, etc. 


Units are confined to 
window locations and the 
area immediately surround- 
ing the window. Satisfactory 
distribution within this 
space will depend upon air 
throw, obstructions in the 
area, ceiling heights, etc. 





. Zoning: 
(a) Refrigeration 
Capacity. 


(b) Temperature 
Control. 


Zone design results in 
the maximum use of 
equipment with mini- 
mum refrigeration 
capacity. 

Can be achieved in 
all systems with a 
considerable variance 
in cost and complex- 
ity of design. 


When used with ducts the 
same zoning effects may, 
under certain conditions, be 
obtained as for central plant. 


Can be achieved with the 
use of ducts and controls or 
multiple units. 


Zoning is not possible. 
Therefore, each unit must 
be sized for the maximum 
requirement of the area be- 
ing served. 

Inherent in the design of 
the equipment. 





. Year-Round 


Air Conditioning. 


May be incorporated 
in the design. 


Not suitable for year-round 
operation. May be used dur- 
ing the winter months for 
ventilatipg purposes. 


Designed primarily for sum- 
mer cooling and winter 
ventilation. 





9. Useful Life. 


30 years. 


15 years. 


8 to 10 years. 








10. Applications. 





(a) New buildings 
where a capacity 
of 100 tons or 
more is required. 

(b) Existing build- 
ings where the 
possible income 
justifies a long 
term investment. 

(c) All buildings 
where year-round 
air conditioning 
is required. 

(d) Where the re- 
placement of a 
building heating 
system is being 
considered, to- 
gether with air 
conditioning, the 
two may be com- 
bined in a single 
design at a con- 
siderable saving. 





(a) Where the space to be 
conditioned can be 
served by a single unit 
or units. 

(b) Where a part or entire 
floor (or floors) of a 
building is to be con- 
ditioned separately. 


(c) Where the equipment is 
owned by the tenant. 


(d) Where impractical to 
use other types of equip- 
ment because of re- 
quired building altera- 
tions. 





(a) Individual offices or 
rooms. 


(b) Where a short term in- 
vestment is indicated. 


(c) Low first cost is a prime 
consideration. 


(d) Where installation time 
and convenience of in 
stallation is an impor- 


tant consideration. 


(e) Where the design and/ 
or the oceupancy of the 
building make the use 
of room coolers prac- 
tical and desirable. 

(f) Where impractical to 


use other types of 
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A Method for Determining Winter 
Design Temperatures 


By M. K. Thomas*, Toronto, Ont., Canada 


A WINTER design temperature may 
be broadly defined as the coldest tem- 
perature which is likely to recur 
frequently enough during the aver- 
age winter to justify its use in the de- 
sign of heating systems for structures. 
These temperatures are used in cal- 
culating the heat loss which such sys- 
tems may be called upon to overcome 
in normal operation. 

While winter design temperatures 
have been used for some time in 
Canada, no one has as yet published 
a method by which these tempera- 
tures may be selected on a systematic 
basis across the country. In the past 
some designers have used values ob- 
tained by 
average minimum temperatures ac- 


adjusting the extreme or 


cording to a rule, while others have 


estimated values directly. In the 


preparation of winter design tem- 
perature charts for the Climate Part 


Climatological Serv- 


*Deputy Superintendent, 
i Department of 


ices, eteorological Division, 
Transport. 

For presentation at the Semi-Annual Meeting 
of the AMERICAN SocteTy OF HEATING AND AIR- 
CONDITIONING ENGINEERS, San Francisco, Calif., 
June 1955. 
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SUMMARY—A logical method 
of arriving at winter design tem- 
peratures for Canadian condi- 
tions is described. The method 
makes use of the probable fre- 
quency of occurence of low tem- 
peratures during January. A tab- 
ulation of design temperatures 
on four different bases of fre- 
quency of occurrence is pre- 
sented for 15 Canadian localities 
and these temperatures are com- 
pared with the design tempera- 
tures in common use. An outline 
map of Canada with winter de- 
sign temperature lines is in- 
cluded. It is shown that at Toron- 
to and Montreal, city weather 
stations report winter tempera- 
tures slightly higher than those 
read at the adjacent airports. 


of the revised National Building 
Code of Canada, it was necessary to 
devise a logical method for obtain- 
ing these temperatures and to give 
a specific definition to a Canadian 
winter design temperature. 

At the first meeting of the Techni- 
cal Committee on Climate for the 


National Building Code, it was de- 
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cided to select design temperatures 
on the bases of four probabilities (1, 
214, 5 and 10 percent) so that the 
designer might have a choice accord- 
ing to the heat capacity and the use 
of a building. Considering the volume 
of calculations involved in obtaining 
these design temperatures, it was also 
decided to base them on conditions 
during the coldest month of the year 
only. Accordingly, the following def- 
inition was adopted: Winter design 
temperatures for bases of 1, 21%, 5 
and 10 percent are the temperature 
values expressed in Fahrenheit de- 
grees at or below which 1, 214, 5 
and 10 percent of the January hourly 


outdoor temperatures occur. 


Method 


January is usually the coldest 


month of the year throughout most of 
Canadat. Normal January tempera- 
tures range from +10 to +25 deg in 

+February averages colder only in Southern 
Ontario, Nova Scotia and New Foundland where 
the difference varies from 0 to 2 deg and ir 
the Arctic Islands where the differences are 0 to 


6 deg. Most differences, except in the Arctic, 
are 1 deg or less. 
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the more densely settled portion of 
Eastern Canada, from —5 to +15 
deg in the southern Prairie Provinces 
and from +15 to +35 deg in set- 
tled British Columbia. While a longer 
period of time would have been de- 
sirable, the 10 Januaries from 1941 
to 1950 inclusive, were chosen as a 
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Fig. 1—January hourly temperature fre- 
quencies at Ottawa, Ont., for the period 
1941-1950. Temperature frequencies have 
been accumulated from the coldest tem- 
perature upward to indicate the 1, 214, 5, 
10, and 50 percent levels 


basis for this study. However, the 
period proved to be fairly representa- 
tive, as the departures from normal 
of the mean January temperature 
during this period were mostly with- 
in the range —1 to +2 deg in set- 
tled Southern Canada and +4 to —2 
deg in Northern Canada. The largest 
departures from the long term normal 
occurred in the sparsely settled Mac- 
kenzie Valley and Yukon Territory. 

The first step was to analyze the 
hourly temperature frequencies from 
10 representative locations. The hour- 
ly temperature records for 100,000 
observations were transferred to 
punched cards for machine analysis, 
from which it became apparent that 
more information was needed. Hour- 
ly temperature frequencies for an ad- 
ditional 25 stations were then ob- 
tained by clerical methods for the 
coldest 10 percent of the hours. 

To obtain design temperatures for 
the desired (or any) percentage level 
at these 35 stations, it was necessary 
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to accumulate the temperature fre- 
quencies from the lowest tempera- 
ture up to the desired percentage 
level. The frequency distribution of 
7,440 January hourly temperatures at 
Ottawa is shown in Fig. 1. The posi- 
tion of the 74th lowest temperature 
is indicated as the 1 percent level, the 
186th as the 214 percent level, the 
372nd as the 5 percent level and the 
744th as the 10 percent level. The 
50 percent level and the mean Janu- 
ary temperature for the same 1941- 
1950 period are also shown. 

In order to obtain a more com- 
plete coverage of the country, a mem- 
ber of the National Building Code 
Committee on Climate, H.C.S. Thom 
of the U. S. Weather Bureau sug- 
gested the use of a relationship be- 
tween (1) the variability of January 
monthly mean temperatures, and (2) 
the difference between the monthly 
mean temperature and the design 
temperature. As Canada is divided 
into several regions according to the 
type of temperature frequency dis- 
tribution, the use of several regional 
relationships was suggested. Fig. 2 il- 
lustrates the different types of tem- 
perature distribution and indicates 
the need for regional relationships. 
The Vancouver frequency distribu- 
tion illustrates the compact distribu- 
tion of hourly temperatures typical 
of the maritime climate along the 
Pacific Coast which was also found 
to exist in the Great Lakes region of 
southern Ontario. The broad Edmon- 


tion of the stations for which design 
temperature values were obtained. 

To obtain these regional relation- 
ships, monthly 


mean temperatures 


and standard deviations were cal- 
culated from the 35 locations for the 
10-year period 1941-1950. Standard 
deviations in Southern Canada were 
about 3 deg along the Atlantic Coast 
and increased steadily to 13 deg in 
Alberta and interior British Colum- 
bia and then decreased to 5 deg 
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Fig. 2—January hourly temperature fre- 
quencies at Vancouver, B. C., Edmonton, 
Alta., and Moncton, N. B., for the period 
1941-1950. The curves have been smoothed 


along the Pacific Coast. In Northern 
Canada the values exceeded 8 deg 
in the Eastern Arctic decreasing to 
4, deg in the Western Arctic. 

The standard deviation value for 
each station was plotted against the 
difference between the mean tem- 


Table 1—Comparison of City and Airport Winter Design Temperatures at Toronto 


and Montreal (Fahrenheit degrees) 


| January 1941-1950 


Mean 
Temperature 


Toronto 
City 4.5 
Airport 1.2 
Difference 
Montreal 
City 
Airport 


Difference 


Design Temperatures 
Standard ercent 


Deviation 5 


> 
5? 
s7 





ton distribution is representative of 
the continental climate in Western 
Canada, while the intermediate Monc- 
ton distribution is typical of stations 
in Eastern Canada. Fig. 3 shows the 
different regions into which the coun- 
try was divided along with the loca- 


perature and the known 214 percent 
design temperature. These plots and 
the resulting lines of best fit are 
shown in Fig. 4. An excellent rela- 
tionship was apparent for the West- 
ern Canada stations. The three plots 
which do not lie along the line (C) 
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represent stations on the edge of this 
region. The Eastern Canada plots 
the 


group but are represented fairly well 


were more scattered than first 


© OBSERVED DESIGN 
TEMPERATURES 


+ COMPUTED DESIGN 
TEMPERATURES 


standard deviations were calculated 
for an additional 80 stations for the 
1941-1950. the 


standard deviation and using the pro- 


period Knowing 


Fig. 3—Zones of regional relationships and location of stations 


from which data were used 


by line (B). Although the method 
of least squares was used to obtain 
the original relationship lines it was 
found that satisfactory lines could be 
drawn by inspection of the plotted 
points. The values for the Maritime 


per regional relationship line, the dif- 
the 


mean temperature and the 21% per- 


ference was read off between 


cent design temperature. Since the 
mean temperature was also known, 
calculated design 


the temperature 
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Fig. 4—Regional relationships between standard deviation (cx) 


and the difference between 
winter design temperature — 


stations were bunched and so the line 
(A) was given the same slope as 
(B). Similarly a line (D) was drawn 
through the single Yukon stations 
which was parallel to the relationship 
line (C). 

To utilize these relationship lines, 
mean and 


January temperatures 


Heating, Piping & Air Conditioning, 


the mean 
2% percent basis 


temperature and the 


was obtained by subtracting the pre- 


viously mentioned difference from 
the mean temperature. The data from 
stations near the boundaries of differ- 
ent zones were adjusted accordingly 
as were data at stations with known 
unusual climatological characteristics. 
The design temperature values were 
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Section 


plotted and the chart shown in Fig. 
settled 


Canada these values range from —35 


5 was drawn. In Southern 
deg in the interior to 0 deg on the 
Atlantic Coast and 10 deg on the 
Pacific Coast. 

Similar procedures could have 
been used to obtain relationships for 


the 1, 


was attempted but it was found to 


5 and 10 percent levels. This 


be just as accurate if values were 
estimated using, with necessary ad- 
justments, the basic relationships al- 
ready found. In each region there 
were several locations where the ex- 
act frequencies were known for the 
lowest 10 percent of the temperatures. 
These observed design temperatures 
were used as reference points in esti- 
mating values for the other eighty lo- 
cations. The resulting charts are simi- 
lar in appearance to the 214 percent 


basis chart and are not shown here. 


Comparison of City and Airport 
Design Temperatures 


As hourly temperature data were 
available for city and airport sta- 
tions at Toronto and Montreal, winter 
design temperatures were obtained 
for these stations and are shown in 
Table 1. As a result of the urban in- 
fluence, city temperatures in the win- 
ter are usually slightly higher than 
those at adjacent airports. Since these 
two cities are the largest metropolitan 
areas in Canada, larger city-airport 
differences are not expected in other 
At Toronto and Mon- 


treal, differences in design tempera- 


urban areas. 
tures between city and airport sites 
are about one degree greater than the 
differences between 


mean tempera- 


tures. 


Comparison of TAC 971% Per- 
cent Basis and Canadian 2% 
Percent Basis Winter Design 
Temperatures 


Many readers will be interested in 
seeing how the design temperatures 
as obtained by this Canadian method 
with 
the 


compare design temperatures 


selected by ASHAE Technical 
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Advisory Committee 9714 percent 
basis. This latter temperature is de- 
fined as the hourly out-door tempera- 
ture which has been equalled or ex- 
ceeded 971% percent of the total 
hours in December, January and 
February for the period of record. 
The major difference is that the 
TAC method uses the three winter 
months instead of the single coldest 
month used in this paper. A minor 
difference in procedure is that the 
TAC method accumulates the tem- 
perature frequencies from the highest 
temperature down, while the method 
described here accumulates from the 
lowest temperature upward. A differ- 
ence of 3 deg was found between the 
two methods at Toronto. The TAC 
9714 percent value, based on Decem- 
ber, January and February is +3 
deg, while the present method gives 
a value of 0 deg on the 21% percent 
level based on January temperatures 


alone. 


Summary of Winter Design and 
Related Temperatures 


In summary, Table 2 is a tabula- 
tion which lists for 15 Canadian 
cities various winter design, mean 
and extreme temperatures. The 
Canadian design temperatures are 
based on the period 1941-1950 and 
where indicated are derived from 


airport temperature values. The 
standard temperature values are from 
30-year records which are either 
entirely city records or a fairly ho- 
mogeneous combination of city and 
airport records. 


Study of the tabulation reveals that 
apparently the design temperatures 
in common use have been selected 
with the mean annual minimum tem- 
perature in mind since there is close 
These 


common use, while never as low as 


correlation. temperatures in 


the 30-year extreme minimum tem- 


Fig. 5- 





Winter design temperature — 24% percent basis Fahrenheit degrees 


Table 2—Wéinter Design and Comparative Temperatures at 15 Locations in Canada 
(Fahrenheit degrees) 


| 30-Year Standard Values 
Bey Pf .. | — { Ex 
: emp in anuary Annual |_ treme 
re Common | Temp# Mini- Mini- 
—o ta 2 5 Use* | mume® mum‘ 
Vancouver (A), B.C, 15 Z 10 3 7 ae 
Edmonton (A), Alta. —33 —29 - —40 —39 —55 
Regina (A), Sask. 30 2 oon —39 —54 
Churchill (A), Man. -: 40 - —43 —50 
Winnipeg (A), Man. 3 —2° —25 —2 35 —35 —44 
Ottawa (A), Ont. - —11 —20 —26 —38 
Toronto, Ont. 5 ? - —22 
Montreal, Que. - 6 —16 
uebec, Que. ) 2 — 9 - —2 19 
Saint John, N.B. - 3 0 - —12 
Halifax, N.S. 7 . 3 - 6 
Charlottetown, P.E.I. 3 0 —11 
St. John’s (A), Nfld. 4 - d — 2 
Goose Bay (A), Nfid. 2 2 —24 —20 — 30 
Dawson, Y.T. —62 —50 —39 - —5$4 


Station® Winter Design Temp 








®(A) indicates that observations were taken at the airport for the 10-year period 1941-1950. 
>Based on January 1941-1950. 


©HEATING, VENTILATING, AIR CONDITIONING Gu:DE 1954, Chapter 12, p. 245 (published by 
AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS, INC., New York, N.Y.) 


a, e, £, Thirty-year standard values are based on the period 1921-1950 and are either entirely city rec- 
ords or a fairly homogeneous combination of city and airport. The periods at Churchill, St. Lie s and 
Goose Bay are less than 30 years. F : 


perature, are usually lower than both which position he was seconded from 


the 1 and 21% percent basis design _the Meteorological Division, Depart- 


temperatures as selected in this study. ment of Transport. The paper is pub- 


lished with the approval of Andrew 


Acknowledgments Thomson, Controller of the Meteoro- 


logical Division and of R. F. Legget, 


This paper records work done by 
. Director of the Division of Building 


the author in connection with the re- 


vision of the National Building Code immediate 


Research, under whose 


Gt Ditedte Wike: wie: ene tot ae direction the project was undertaken. 
part of the author’s duties as Cli- The Central Mortgage and Housing 
matologist to the Division of Build- 
ing Research of the National Re- 


search Council (1951-1953), to 


Corp., Ottawa, cooperated by trans- 
ferring temperature data to cards 


for machine analysis. 
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Resistance of Wooden Louvers to Fluid Flow*t 


THERE HAS been engineering thought 
to the effect that louvers used for air 
intakes on cooling towers may be re- 
sponsible for as much as 20 percent 
of the total pressure loss of induced 
draft cooling towers and that spray 
eliminators (another arrangement of 
louvers) may account for an addi- 
tional 20 percent.? Also of concern 
have been the louvers used for both 
intake and outlet of some attic fan 
installations in which the pressure 
drop affects both capacity and cost 
of operation. 

It is obvious from these examples 
that any change in the design of 
louvers which reduces the cost of 
operation without adversely affect- 
ing other costs is desirable. The re- 
search reported here was undertaken 
with such considerations in view and 
was concerned primarily with the 
measurement of drop 
through louvers of several designs to 
determine not only the characteristics 
of those louvers, but also principles 
of general application. 

The general approach to this sub- 
ject and an analysis of the problem 
together with an explanation of how 
the calculations were made are all 


contained in the Appendix. 


pressure 


Equipment 


The test setup illustrated in Figs. 1 
and 2 consists of a 24-in. centrifugal 
fan (driven by a 2-hp, 3-phase, 220- 
volt motor) discharging air through 
one of two 13-in. diameter by 11 
ft long ducts into a plenum chamber 
7 ft by 11 ft in plan dimensions and 
7 ft high. 

Attached to the exit of the plenum 
chamber is a square duct 4.5 ft 
long and 3 sq ft in area. The louver 


+Based on the author's thesis submitted to 
the Graduate School of A. & M. College of 
Texas in fulfillment of a requirement for an 
M.S. in Mechanical Engineering. 

*Research Assistant, Texas Engineering Ex- 
periment Station, Texas A. & M. College Sys- 
tem. 

For presentation at the Semi-Annual Meeting of 
the AMERICAN SocigTy OF HEATING AND AIR- 
CONDITIONING ENGINEERS, San Francisco, Calif., 
June 1955. 


By C. W. Bevier*, College Station, Tex. 


SUMMARY — Louvers tapered at 
both entrance and exit sides were 
found to give best fluid flow per- 
formance in tests of various air 
deflecting arrangements utilizing 
wood. Termed nozzle-section 
louvers because flow simulates 
that of a nozzle or venturi, they 
surpassed standard, inverted, and 
diffuser-section arrangements. 
A working chart, Fig. 11, is useful 
in applying the data to some of 
the conditions frequently encoun- 
tered. This is a continuation of 
— described in an earlier arti- 
cle’. 


to be tested is fixed to the end of 
this duct. Inside the plenum chamber 
are 5 concentric cone diffusers de- 
signed to distribute the air uniformly 
and to give the chamber the effect 
of a large room. In addition, there 
is a bell-shaped entrance leading 
from the plenum chamber into the 
3 sq ft duct extension, the purpose 
of which was to direct the air smooth- 
ly to the inlet side of the louver. 


B 


DOUBLE PITOT Pay 


TRAVERSE 
90° APART 


manometers. The manometers were 
calibrated with a micro-manometer, 
and all readings corrected for tem- 
perature to standard density of water. 
The velocity pressure for the flow 
nozzle was obtained from a manom- 
eter connected between an upstream 
static tap and a tap at the throat of 
the nozzle. The same manometer was 
connected to the Pitot tube when it 
was in use. The static pressure loss 
through the louver was obtained from 
a manometer connected to a static 
pressure tap located 2 ft in front of 
the louver within the duct extension 
to which the louver was connected. 
Barometric pressure was determined 
from a mercury column barometer 
and corrected for temperature, eleva- 
tion, and gravity by usual methods. 
Wet- and 


measurements were made with two 0- 


dry-bulb temperature 
to 120-F mercury-filled glass ther- 
mometers having 0.5 deg gradua- 
tions. The thermometers were placed 
near the inlet side of the blower. 


-ALTERNATE FLOW 


—-£ MEASURING SECTION 


+6" FLOW NOZZLE 











Fig. 1—Test setup 


One of the 13-in. ducts connecting 
the fan and chamber contains a 6-in. 
diameter flow nozzle used to measure 
low-to-intermediate rates of flow. The 
other duct is equipped for a 20- 
point Pitot tube traverse used to 
measure intermediate-to-high rates of 
flow. The ducts are so arranged that 
they can be lowered or raised into 
position as the air flow rate requires. 
For a given test the air flow rate was 
fixed by the adjustment of movable 
vanes at the entrance to the fan. 

Pressure measurements were made 
with inclined and _inclined-vertical 


1Exponent numerals refer to References. 
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Description of Louvers 


Tests were run on four types of 
louvers as illustrated in Fig. 3. All 
louver boards were 20.78 in. long; 
made from wood stock 13/16 in. 
thick, and sanded to a smooth finish 
so that the surface conditions were 
nearly uniform throughout all tests. 

Louvers were assembled by using 
sheet metal flanges as shown in Fig. 
2. Various arrangements for each 
type of louver were obtained by 
changing the width, the number of 
louver boards or angle of slope. 

The first series of tests was run on 
the standard louvers. These louvers 
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were made of boards of uniform 
thickness and widths of 3, 6, 8-14, 
and 9 in. 

Results obtained from these tests 
indicated that the width of the louver 
boards has an appreciable effect on 
the pressure loss; that is, the exit 
portion of the louver affects the flow. 

This observation was the reason for 
testing the diffuser-section louvers. 
It was believed that if a diffuser-type 
exit section could be incorporated in 
the louver, a pressure recovery would 


venturi and, consequently, these 


louvers were called nozzle-section 
louvers. 

The considerations which led to 
the inversion of the diffuser-section 
louver boards also suggested the in- 
version of the standard louver boards. 
To simplify the geometry of the in- 
verted louvers thereby obtained, a 
zero overlap of the louver boards was 
maintained throughout this series of 
tests. The different arrangements of 
louver boards were obtained by vary- 
ing the spacing of the louver boards, 
which, because of maintaining zero 
overlap, required changing the widths 


of the boards. 


Fig. 2—Louver and inlet duct attached to plenum chamber 


occur similar to that obtained in the 
diffuser section of a venturi tube, 
ejector, or similar device. Boards for 
the diffuser-section louvers were made 
from the standard louver boards by 
placing them in a jig and passing 
the assembly through a planer which 
cut off the upper half of the boards, 
thus leaving the desired shape. Di- 
mensions of the three sizes of diffuser- 
section louvers tested are shown in 
Fig. 4. 

Ir testing the diffuser-section 
louvers, observations led to the belief 
that turbulence caused by the type of 
entrance was appreciably affecting the 
flow conditions and possibly ac- 
counted for the increase in pressure 
loss as compared to the standard 
louver. With this thought in mind, 
it was decided to invert the diffuser- 
section louver boards and thus obtain 
a shape approximating that of an 
airfoil. The flow passage thus formed 
was similar to that of a nozzle or 
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The inverted louver boards were 
made for approach angles of 30, 45, 
and 60 deg. The widths varied from 
2.99 in. to 10.39 in. 


Experimentation 


The test procedure consisted of 
selecting a particular type of louver 
board, varying the dimensions and 
arrangement of the louver boards, 
and of obtaining the pressure loss 
through the louver at different rates 
of air flow. Because the face area of 
the louvers was fixed by the size of 
the entrance duct, the values of d, s, 
and the free area ratio were deter- 
mined by the number of boards used 
in any given arrangement. Table 1 
gives a summary of the various louver 
Most of the 


louvers were tested at four different 


arrangements tested. 
rates of flow adjusted to give ap- 
proximately equal increments of pres- 


sure loss. 


Air volumes were measured by 
means of either the 6-in. flow nozzle 
or the Pitot tube. The flow nozzle was 
used whenever possible because of 
the ease of obtaining data. However, 
as the free area ratio increased, the 
air volume increased beyond the ca- 


STANDARD 
LOUVER 


INVERTED 


1ON R 
LOUVER LOUVE 


Ame wea 
DIFFUSER-SECTION NOZZLE- 
LOUVER SECT 


Fig. 3—Louver arrangements tested 


pacity of the nozzle; therefore, fewer 
tests were possible using this method, 
and the Pitot tube was then used. To 
check the difference in results ob- 
tained by the two methods two tests 
were run completely using the nozzle 
and then rerun using the Pitot tube. 
The difference in the results from the 
two methods was negligible. 

In all tests, flow and tempera- 
tures in the system were allowed to 
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Fig. 4—Louver board jigs 





become steady before any measure- 
ments were made. When using the 
flow nozzle three readings of the 
manometers were taken during each 
run, while temperatures were re- 
corded only at the beginning and 
end of a run. The average of the 
readings was used in calculations. 

When the Pitot tube was used, the 
velocity pressure was obtained by 
squaring the average of the square 
roots of 20 traverse points located 
at the centers of equal annular areas 
as prescribed by the fan test code.’ 
Manometer readings for the pressure 
drop through the louvers, and the 
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temperatures, were recorded at the 
beginning, halfway point, and end 
of the traverse and the average of 
the readings was used in calculations. 

At all times care was taken to in- 
sure a minimum amount of air leak- 
age between the point of flow meas- 
urement and the louver. Masking tape 
was used to seal cracks. The test 
setup was checked for leakage and 


Table 1—Summary of Louver Arrange- 
ments Tested 


SS Siandard Louvers oe 
Width of | Number of Approach 
Louver Boards| Louver Boards Angle, 

6, Deg 





8.9 . 45 
ee 


8,9 45 
8, 45 
, 6. 7, 8. 9 45 


Diffuser-Section Louvers ; 

Number of | Approach | Diffuser 
Louver Angle, | Angle, 

| Boards | 06, Deg | , Deg 
3 8 45 12.03 
6 8 45 6.81 
9 x 45 4.73 


~ Width of 
Louver Boards 
n 





Nozzle-Section Louvers 


~ Width of Number of | Approach | Diffuser 
Louver Boards Louver Angle, Angle, 
In. ee Boards _ | #6, Deg _ , Deg 
cus =. oc 

4, 5, 6, 7,8 2 45 4.73 


- ___Inverted Louvers 
Width of Number of Approach 
Louver Boards| Louver Boards Angle 
a : 6, Dee 
6.00 30 
4.00 30 
3.00 30 
7.35 45 
4.90 45 
3.68 45 
10.39 60 
6.93 60 
5.20 60 


[DAs DAL BAL 


the amount found to be less than 
1 percent of the air delivered by the 
fan, using the test for leakage previ- 
ously outlined.‘ 

The velocity front of the air in 
the 13-in. flow measurement duct 
containing the Pitot tube was checked 
for various positions of an egg-crate 
type straightener. The straightener 
was finally located at the entrance to 
the duct, because this location gave 
the most uniform velocity front at 
the Pitot tube. 


Results and Discussion 


Standard Louvers: Fig. 5 repre- 
sents graphically the effect of the 
width of the louver boards on louver 
performance. Because the curves are 
for a given pseudo Reynolds num- 
ber, and because ratio d is constant 
for a given free area, each curve of 


Fig. 5 approximately represents a 
constant velocity depending on the 
magnitude of the free area ratio. 
Under these conditions a decrease 
in the resistance coefficient for a 
given free area ratio gives a decrease 
in the pressure loss through the 
louver. These curves indicate, there- 
fore, that for a given area ratio, as 


Fig. 5—Variation of re- 
sistance coefficient 
(P/pv*) with the width 
coefficient (L’/s) for dif- 
ferent values of free area 
ratio. Pseudo Reynolds 
number is constant at 
4000 at A, 6000 at B, 
8000 at C, and 10,000 at 
D. d/s = cos @ = 0.707, 
all cases (standard lou- 
vers) 


the width of the louver board in- 
creases, the pressure loss through the 
louver decreases until a minimum is 
reached; then further 
the width causes the pressure loss 


increase of 


to increase. 

Apparently, as the width increased, 
the flow conditions were at first im- 
proved and a smaller turbulence loss 
occurred, resulting in a smaller over- 
all pressure loss. However, as the 
width was further increased, the fric- 
tion loss increased with enlarged sur- 
face area, thereby causing greater 
overall resistance. 

The curves in Fig. 5 also show that, 
as the free area ratio increases, the 
minimum value of the resistance co- 
efficient occurs at smaller values of 
the width coefficient. And, if the 
thickness is held constant, it can 


Heating, Piping & Air Conditioning, May 1955 


0.558 


Journal S& Section 


be shown by reference to these curves, 
that a decrease in the free area ratio 
causes a decrease in the width re- 
quired for minimum resistance. It 
may also be shown that a decrease 


d/(d+t)=0.s02 | 


d/(d¢t)=o502 | 


4° WIOTH COEFFICIENT 


in the thickness causes a very notice- 
able decrease in the width required 
for minimum resistance. These ef- 
fects can be explained by the fact 
that as the thickness is reduced for 
a given free area ratio, the area 
open to flow is reduced and the 
velocity in the louver must increase. 
The increase in velocity causes the 
friction loss to increase, and hence 
an overall increase in pressure loss 
occurs at a smaller width. 

As the free area ratio increases, 
the change in the resistance coeffi- 
cient becomes progressively less. Be- 
cause the velocity within the louver 
is reduced as the free area ratio is in- 
creased, a decrease in the turbulence 
results. Hence, additional reduction 
in the 
width of the louver board may not fol- 


turbulence with increasing 
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low. Also, the fluid friction is reduced 
for higher free area ratios, because 
there are fewer boards per unit of 
face area, and a corresponding re- 
duction of surface area. Consequently, 
the change in the friction loss with a 
change in width becomes less signifi- 
cant. 
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Fig. 6—Variation of resistance coeffi- 
cient (P/pv*) with Reynolds number 
{dvp/u (10*)} for different values of 
free area ratio (diffuser-section louver 
and standard louver). 6 = 45 deg, all 
cases. d/(d + t) = 0.558 


If the curves of Fig. 5 were super- 
imposed, it would be seen that the 
curves almost coincide. This means 
that the pseudo Reynolds number af- 
fects these curves very little. Evi- 
dently the flow through the louvers 
is so turbulent that the viscous forces 
are not significant. This conclusion is 
strengthened by the fact that at the 
low pseudo Reynolds numbers the 


curves tend to be less coincident, 
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which is consistent with the fact that 
at low Reynolds numbers the flow be- 
comes less turbulent and approaches 
laminar flow conditions. 

Diffuser-Section Louvers: Results 
of tests of the diffuser-section louvers 
are shown in Figs. 6, 7 and 8. In 
these figures a comparison is made 
between the diffuser-section louver 
and the standard louver, each having 
the same free area ratio, width, and 
approach angle. 

The change in the resistance co- 
efficient with a change in the pseudo 
Reynolds number for a given width, 
free area ratio, and approach angle 
is shown in Fig. 6. These curves show 


LOUVER 


Fig. 7—Variation of resistance coefficient 
(P/pv*) with the’ width 
(L’/s) for diffuser-section louvers and 
standard louvers. Pseudo Reynolds num- 
ber [dvp/u (10°)} is 4000 at A, and 
8000 at B. d/(d + t) = 0.558, all cases. 
6 = 45 deg, all cases 


coefficient 


that as the width of the boards in- 
creases, the resistance of the diffuser- 
section louver decreases, and _ that. 
compared to the standard louver, for 
a louver board width of 3 in. the 
resistance of the  diffuser-section 
louver is greater, but for a 9-in. 
width it is less than that of the stand- 
ard louver. This result can be ex- 
plained by the fact that both the 
diffuser angle and the discharge angle 
of the air are reduced as the width is 
increased. 

If the resistance 
plotted against the width coefficient 
for a given pseudo Reynolds number 


coefficient is 


and free area ratio as in Fig. 7, the 
minimum resistance for the standard 
louver is less than that for the dif- 


fuser-section louver. However, at high 
width coefficients the 
tion louver has less resistance than 


diffuser-sec- 


that of the standard louver. 

The effect of the diffuser angle 
on louver performance is shown in 
Fig. 8. 

Nozzle-Section Louvers: The re- 
sults of tests on the nozzle-section 
louvers are shown in Fig. 9. The 
curves indicate that the width and 
free area ratio of nozzle-section 
louvers do not appreciably affect the 
resistance coefficient. Apparently the 
flow conditions are improved owing 
to the shape of the entrance section 
by an amount such that only a minor 
recovery occurs by adding to the 
width or spacing of the boards. 

It is seen by comparing the results 
of the standard louver and nozzle- 
section louver tests that the resistance 
coefficient for a nozzle-section louver 
of a given free area ratio and width 
of louver board is approximately one- 
half that of the standard louver. 

Inverted Louvers: The curves of 
Fig. 10 show the performance char- 
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Fig. 8—Variation of difference between 
resistance coefficients for standard louver 
and diffuser-section louver with diffuser 
angle. Pseudo Reynolds number [dvp/u 
(10°*)} 4000 at A, and 8000 at B. 
6 = 45 deg, all cases 


acteristics of inverted louvers having 
zero overlap of the louver boards. 
The figure contains three major 
groups of curves, each for a dif- 
ferent value of s/L’ corresponding to 
slope angles of 30, 45 and 60 deg. 
Within each group individual curves 
different 
values of free area ratio and also 
different board widths. Changing the 
board width with changes in spacing 


correspond to constant 
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or angle of slope was necessary in 
order to maintain zero overlap. 
These 


increases, 


s/L’ 


that is, as the approach 


curves show that as 


angle increases, the free area ratio 


lo: 4732 
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Fig. 9—Variation of resistance coefficients 
(P/pv*) with pseudo Reynolds number 
{dvp/u (10°)} for different values of 
free area ratio. Nozzle-section louvers 
with @ 45 deg, all cases 

becomes more significant as indicated 
by the wider spread of the resistance 
coefficient. Apparently, as the angle 
increases, the turbulence immediately 
downstream from the entrance edge 


of the 


the overall resistance 


louver board increases, but 
is diminished 
by increasing the spacing and also 


the width of the louver board, thus 





id/(d+t)= 0.374 
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Fig. 10—Variation of resistance coeffi- 


cient with pseudo Reynolds number for 
values of free area ratio and 


s/L’ (inverted louvers) 


different 


accounting for the greater signifi- 
cance of the free area ratio revealed 
by the curves. 


If the 


compared with the 45-deg standard 


45-deg inverted louver is 


louver of the same free area ratio 
and approximately the same width, 
it is seen that the resistance coeffi- 
cient of the inverted louver is about 
that of the 


These louvers were 


40 percent less than 
standard louver. 


made from exactly the same boards, 


the only difference being that in one 
case the boards were assembled with 
edges in a_ vertical 


their beveled 


plane, whereas in the second case 
(inverted louvers) the beveled edges 
were horizontal, that is, parallel to 


the direction of air flow. The major 


Journal & Section 


of 45 


against cfm per sq ft of 


louver deg slope is plotted 


face area 


for three different board widths in 





| 





0.6 


0.6 


- -2.67 
p= 10” [isi2ts2.5(L) 


2 
y (L836 + 0.0128 L') 
oO 





L' < 3.68" 





° 
a 




















3° 
Ld 
OUVER, IN aa OF. oe ie 











o 

2) 

N 
PRESSURE 











Ol & 8 $ 











INVERTED 
LOUVER 
Le FINISH) 


° 
° 








CFM PER SQ. FT. OF FACE AREA 


Fig. 11—Variation of pressure loss through louver with face 


velocity for different values of the width 


cifference here is that the inverted 
louvers were arranged to give better 
entrance conditions. 

In view of the better performance 
of the inverted louver, it seems that 
this type louver should be more de- 
sirable in installations where pressure 
loss is a decisive factor. 

The results of the inverted Jouver 
investigation are presented here in 
graph form, using as parameters the 
several dimensionless coefficients, as 
explained in the Appendix, in order 
to make them apply generally to a 
Other 
might have been used, 
For 


example, in Fig. 11 pressure drop in 


wide variety of applications. 
coordinates 
but with the loss of generality. 
inverted 


inches of water for the 
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inches. The equation of the family 


of curves was found to be 


152.5(L’) 


0.0128L’ 


P = [1.512 
10 wn] 1.836 + 


The range of values of L’ and 1 
3.68-7.35 in. 


spect iv ely. 


were 
and 250-2000 cfm re- 
The equation should not be 
used for values of the variables very 


much outside these ranges. Also, 
neither the curves nor the equation 
take into consideration variations in 
For the tests 


equation 


air density or viscosity. 
this 
rived, the range in air density 
0.07055-0.7231 Ib,,/ft® and in vis- 
it was 124.1-126.1 l|b,,/ft-sec. 


for many louver applica- 


from which was de- 


was 
cosit y 
However, 


tions the density and viscosity of the 
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air may not differ appreciably from 


these values, and the equation may 


apply. For applications where the 
above assumptions are not valid the 
curves of Fig. 10 should be used. 


The current formulation of fluid resist- 
ance is based on a modification of New- 
ton’s equation and may be represented by 
D = Drag = f(R) Apv’, where f(R) is a 
function of Reynolds number and varies 
for each shape and position of the body. 
This equation thus takes into consideration 
pressure differences, frictional 
within the fluid, and the resistance, drag, 
or frictional effect of the fluid flowing 
around the body. Therefore, {(R) must 
be determined by experiment. 

Specifically, it was attempted to analyze 
various shapes and arrangements of louver 
boards according to the principles of sim- 
ilarity and dimensional analysis, to find 
by experiment the value of the various 
factors or dimensionless groups which 
characterize a given arrangement, and to 
present the results in a manner useful 
for the solution of practical design prob- 
lems. 


stresses 


Analysis of Problem 


Variables considered in applying the 
method of dimensional analysis to the 
louvers used in this investigation are as 
follows: 


P = pressure loss through the louv- 
er, inches of water. 
velocity of the air in the ap- 
proach duct (cfm/ft? of face 
area of the louver), feet per 
minute. 
density of the air, pounds mass 
per cubic foot. 
viscosity of the air, pounds mass 
per foot per second. 
perpendicular distance between 
louver boards, inches. 
distance between louver boards 
at entrance face of louver, 
inches. 
thickness of louver board, inch- 
es. 

lL’ = width of louver board, inches. 

L = length of louver board, inches. 


These variables can be organized into 
six dimensionless groups. One of these 
groups, namely, dZ/2 (L—d), can be 
neglected for small values of d, since, when 
d is small, this quantity takes on the 
value, d/2. The remaining dimensionless 
groups are: 
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APPENDIX 


pseudo Reynolds number*. 
resistance coefficient. 

width coefficient. 

free area ratio. 

angle coefficient. 


For the condition of zero overlap it may 
be shown that one of the three dimensions 
d, s, or L’ is not an independent variable 
because given any two of the three vari- 
ables the third is fixed. One of these 
variables may thus be eliminated in con- 
sidering this type of louver. The choice 
made was to eliminate the angle coefficient 
d/s, thus giving four dimensionless groups 
for this type of louver. 


Caleulations 


The following formula was used to cal- 
culate air velocity from Pitot tube read- 


ings. 
i 4 /h 
v’=1096.5 \/—~ 
Pp 


velocity of air at point of meas- 
urement, feet per minute. 
velocity pressure, inches of water. 
density of air, pounds mass per 
cubic foot. 


in which 


Essentially the same formula was used 
for the nozzle except that it was necessary 
to include a nozzle discharge coefficient 
and a correction factor for approach ve- 
locity. 

The nozzle discharge coefficient was ob- 
tained from an alignment chart made by 


*The term pseudo Reynolds number is used 
here because this group is not a ratio of inertia 
forces to viscous forces, but rather a function 
of this ratio. The approach velocity was used be- 
cause it is common to all of the louvers, is easy 
to measure, and is related to the velocity within 
the louver by the continuity equation. If the 
velocity within the louver were used in place 
of the approach velocity, it would be necessary 
to state at what position in the louver this 
velocity corresponds because this velocity varies 
(except in the standard louver) throughout the 
louver. Another alternative is to use the velocity 
at the position in the louver where d is measured. 
Using this velocity, »’, in the dvp/m term re- 
sults merely in a product of two dimensionless 
groups, namely (dvp/u) (v/v) = (dvp/p) 
(A/A’) = (pseudo Reynolds number) (1/Free 
Area Ratio) = dv’p/u so that no new varia- 
bles have been introduced, It is true that using 
the dv’p/mu term tends to cause the curves to 
fall on top of each other, but not to such an 
extent that a single curve could be used without 
appreciable error, 


Engineering Experiment Station in connec- 
tion with cooling tower research. 


3. Standard Test Code for Centrifugal 
and Axial Fans (National Association of 
Fan Manufacturers, Inc., Bulletin No. 110, 
Second Edition, 1952). 


4. Determination of Air Infiltration in 
Fan Testing Equipment, by W. D. Scoates 
(Research Report No. 40, Texas Engi- 
neering Experiment Station, A, & M. Col- 
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the Texas Engineering Experiment Sta 
tion, and based on ASME Transactions. 

The approach velocity correction factor 
was obtained from the relation 

1 
= 
Ze) 
in which A, is the throat area of the 
nozzle, and Ap is the area of the duct. 

The volume of flow was determined by 
the expression Q = Av’, in which A 
equals A, for the nozzle and Ap for the 
Pitot tube. 

The average velocity on the inlet side of 
the louver was then obtained from 1 
Q/A-, in which A. is the cross-sectional 
area of the entrance duct. 

The density of the air was obtained 
from an Air Density Calculator designed 
by the Texas Engineering Experiment Sta- 
tion. This calculator is a slide rule device 
which gives air densities for different dry- 
bulb and wet-bulb temperatures and baro- 
metric pressure. 


C= 


The viscosity of the air was obtained 
from a graph plotted from data given in 
published tables. 

The calculation of the dimensionless 
groups, dv p/u and P/pv*, required the use 
of several conversion factors because of 
the inconsistent units of the variables, 
P, v, d, p, and yw. The group dup/u has the 
units, ft®-in.-lbm-sec/min-ft*-lbm. To make 
this group unitless, the necessary conver- 
sion factor was obtained as follows: 


(ft-in.-lbm-ft-sec/min-ft®-Ib ) 
(min/60 sec) (ft/12 in.) 
(calculated units) (1/720) 
(calculated units) 


(.0013889). 


dvp/u 


To make the group P/pv* unitless, the 
necessary conversion factor was found in 
a similar manner as shown below. 


(in. of water-ft®-min’/lb..-ft*) 
(g ft/sec?) (62.3 Ibn/ft*) 
(ft/12 in.) (3600 sec*/min*) 


P/pt , 


in which g is the local acceleration of 
gravity or approximately 32.11 ft/sec’ in 
the College Station, Texas area. 


Hence 


P/pv" (calculated units) [(32.1]) 


(62.3) (3600) /12] 
= (calculated units) (600,140). 
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THE PRESIDENT’S PAGE 


Our School System 


ACH year our school systems in the United States and Canada are fall 

ing behind classroom demand by 70,000 units. That means that every 
15 min we have two fewer classrooms than we need. 

And it means that damage to our nation’s economy can be measured 
in quarter-hours because the children of today are the engineers, teach 
ers, and merchants of tomorrow. Poorly trained personnel means a real 
loss in the growth and progress of our heating and air-conditioning industry 
our nation. 

This year there are 40 milii»n boys and girls in school and nearly one million are attend- 
ing only half time because of classroom shortages. Seven million are going to school in fire 
traps and 31/2 million of the elementary students are in buildings more than 50 years old. 

The latest figures available in the United States indicate a national classroom shortage 
of about 370,000, but a new US. Office of Education report, soon to be issued, will raise the 
official estimate to more than a half million 

We have 70 percent more children under five years of age than we had 15 years ago, and 
by 1960 there wiil be about 48 million students in the United States and Canada. How will 
these eight million more fare by 1960? We will need approximately 700,000 new elementary 
and secondary school classrooms during the next five years 

The answer is not very reassuring in view of the currently modest school construction 
programs. And there are other serious shortcomings that will work adversely on our national 
economies for years to come 

There is a shortage of tinancial and social reward for teaching. Most damaging of all, 
there is a shortage of top caliber teachers. This is especially true of teachers in mathematics, 
physics, chemistry and other subjects leading to an engineering career, for less than 3 percent 
of graduates in engineering enter the teaching profession. 

We have at least 170,000 too few teachers and more and more are being driven 
out of the profession by low pay and unfounded criticism. The number of new science teach 
ers has decreased more than 50 percent since 1950 while the need rapidly increases 

Who, except the most devoted teachers, will indefinitely put up with overcrowded 
classes and the inadequate pay checks found in some communities? 

In order to understand the problem fully we must recognize that the teaching profession 
does not have the status, the respect and the honor from the public it richly deserves 

What then, can we do? 


We can act to provide school facilities that grow with the demand. We can see that the 
teacher's pay is in keeping with the trusted station to which he, or she, often dedicates a life 
time. 

Only such conditions will attract the bright young people acutely needed in increasing 
numbers to teach our growing school population. 


What is a good concrete way to begin? As citizens, parents, and individuals we can 

] 

2. Become active in Parent-Teachers Associations, support or serve on school boards, and work to see 
that needed school bond issues are understood and supported by the 

3. Support institutions of higher learning as well as grade and high sc 

4. Be certain that when a school is built, the proper environment i: rided by means of adequate 
heating, ventilation, lighting, and other mechanical facilities 

The Society and the Society Chapters cannot engage in political lobbying or in legisla 
tive activities, but when specifically invited we can and should give technical advice on codes 
or wherever this advice will benefit the community and the general public. 


When we do these things we are helping provide needed protection for the present of 
education — and the future of our two nations 


ED 


President 


AMERICAN Society OF HEATING AND AIR-CONDITIONING ENGINEERS 
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Places to visit in and about San Francisco 


On To San Francisco! 


DATE of the 1955 Semi- 
Annual Meeting of the Society draws 


As THE 


closer the interest of the membership 
is increasing and many are already 
making plans to travel by air, rail or 


car and vacation in San Francisco 
while attending the meeting June 27- 


29 at the St. Francis Hotel. 


The Committee on Arrangements, 
under the general chairmanship of 
S. W. Terry, has been working in- 
dustriously, and from all reports an 
excellent program of technical ses- 
events has been 


ASHAE 


sions and social 


planned for the visiting 


members and their families. 


Four technical sessions are planned 
for Monday, Tuesday and Wednesday 
with papers for presentation on such 
subjects as a comparison of the per- 
formance of indirect water heaters, 
the resistance of wooden louvers to 
fluid flow, air conditioning coil odors 
and a method for determining winter 
design temperatures. Additional pa- 


offer 


ventilation of commercial 


pers will information on the 
laundries, 
and an index for evaluating heat 
stress in terms of the resulting physio- 
logical strains. 

On the lighter side there will be a 
golf tournament on Monday afternoon 
at the Lakeside Club for the new Re- 
search Bowl, the Eichberg Memorial 
Cup and the Paul Bunyan Cup. 
Wednesday evening Dr. A. M. Zarem, 
Divi- 
sion, Stanford Research Institute, will 


manager, Southern California 
be the guest speaker at the banquet 
which will be held in the Colonial 
Room of the St. Francis Hotel. The 
subject of Dr. Zarem’s address will be 
Smog A Challenge to Technology, 
and he will be introduced by Dr. B. 
M. Woods, past president of ASHAE 
and vice president, University Ex- 
tension, University of California, who 


will serve as toastmaster. 


In addition there will be planned 
activities for the ladies such as con- 
ducted tours to many of the points of 
interest in San Francisco. Among the 
places to see are Fisherman’s Wharf, 
Muir Woods, Golden Gate Park and 


San Francisco’s Chinatown. 





Airline 


Atlanta, Ga 

Boston, Mass 

Buffalo, N. 

Chicago, Ill. 

Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 

Denver, Colo. 

Detroit, Mich. 

Houston, Texas 

Los Angeles, Calif, 
Memphis, Tenn 
Milwaukee, Wisc. 
New Orleans, La. 
New York, N. Y. 
Omaha, Neb. 
Philadelphia, Pa, 
Portland, Ore. 

St. Louis, Mo. 

Salt Lake City, Utah 
Seattle, Wash. ose 
Toronto, Ont., Canada .. 
Washington, D. C. - 





TYPICAL AIRLINE AND RAILROAD RATES BETWEEN SAN FRANCISCO AND CHAPTER CITIES 


(All fares subject to 10% Federal Tax) 


Railroad 


Round Trip One Way Lower 
First Class Berth Pullman 


Atlanta, Ga $146 $23.30 
Boston, Mass . 214. 29.60 
Buffalo, N. Y. oo Eee 
Charlotte, N. (¢ . 164 
Chicago, Ill. 126 
Cincinnati, Ohio .. 143 
Cleveland, Ohio ... 156 
Dallas, Texas ota oe 
Denver, Colo. .... 80 
Detroit, Mich. « a 
Grand Rapids, Mich. 143 
Houston, Texas .. 106 
Kansas City, Mo. 
Los Angeles, Calif, . 30.40 


103.35 


Memphis, Tenn 119.¢ 
Milwaukee, Wisc. 
Minneapolis, 
New Orleans, La 
New York, N, Y 
Oklahoma City, Okla 
Omaha, Nebr. 
Pittsburgh, Pa 
Portland, Ore 

St. Louis, Mo, 

Salt Lake City, 


Seattle, Wash 


Washington, D. ¢ 


Round Trip One Way Lower 


First Class Berth Pullman 


Minn 


Utah 


Toronto, Ont., Can 
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PROGRAM — 1955 SEMI-ANNUAL MEETING 


AMERICAN SOCIETY OF HEATING AND AirR-CONDITIONING ENGINEERS 


June 27-29, 1955 


St. Francis Hotel, San Francisco, Calif. 




















All Functions on Pacific Daylight Saving Time . 
Sunday — June 26 Wednesday — June 29 
9:30 am. COUNCIL MEETING — Room 220 9:00 am. REGISTRATION — Green Room 
10:00 am. REGISTRATION — Green Room 9:15 a.m. Ladies Continental Breakfast — Mural Room. Con- 
3:30 p.m. WELCOME TEA (Sacramento Chapter, Hosts) ducted Tour of Stores followed by Luncheon in 
Chinatown. 
Monday — June 27 9:30 a.m. THIRD TECHNICAL SESSION — Colonial Room 


Call to Order by Second Vice Pres. P. B. Gordon 
Sources of Vent Gas in a Hot Water Heating System, 
by L. N. Montgomery and W. S. Harris 





9:00 a.m. Green Room 
9:30 am. FIRST TECHNICAL SESSION — Italian Room 
Call to Order by Pres. John E. Haines Psychrometric Analysis for Design of Forced Draft 
Welcome by D. E. McLeod, Vice President, Golden Cooling Towers, by S. E. Agnon and B. H. Spur- 
Gate Chapter lock Jr = 7 a ea 
Electric Analogue Prediction of the Thermal Be- Resistance of Wooden Louvers to Fluid Flow, by 
havior of an Inhabitable Enclosure, by Harry C W. Bevier 
Buchberg hl 
A Method for Determining Winter Design Tempera- 


Performance and Evaluation of Room Air Distribu- 
7 tion Systems, by Alfred Koestel and G. L. Tuve. 
: tures, by M. K. Thomas 5 10:00 a.m. Ladies and Children Sightseeing and Luncheon: Gold- 
Periodic Heat Flow Through Flat Roofs, by D. J. en Gate Park, Aquarium, Zoo and Ocean 


Vild, M. L. Erickson, G. V. Parmelee and A. N. 2:00 p.m. EVAPORATIVE COOLING SYMPOSIUM 

































12:30 p wELODEE LUNCHEON — Coloni een ee 
2:30 p.m. WELCOME LUNCHEON Co onial Room Historical — R. M. Phillips 
me pea — ee a = arr cies ; a ae Air Cooling by Evaporation S. F. Duncan 
<:W p.m. sightseeing {rip Scenic Boat Ride on San Fran- Evaporation from Surfaces R. J. Petersen 
cisco Bay Weather Data Limitations — Stuart Giles 
7:00 p.m. “Forty-niner” Get-Together Party Surf Club at Geographical Limitations — Robert Ash 
Beach System Design — Richard Hukill 
. . ‘ Indirect Systems D. T. Robbins 
Tuesday — June 28 Water Treatment R. M. Westcott 
9:00 am. REGISTRATION — Green Room Discussion Period 
9:30 am. SECOND TECHNICAL SESSION Colonial Room Report of Committee on Resolutions 
Call to Order by Vice Pres. John W. James Unfinished Business 
Ventilation of Commercial Laundries, by Sidney New Business 
Marlow Adjournment 
Air Conditioning Coil Odors, by A. B. Hubbard, 6:30 p.m. Social Hour — Italian Room 
Nicholas Deininger and Frederick Sullivan 7:00 p.m. SEMI-ANNUAL BANQUET Colonial Room 
Size Distribution and Concentration of Air-borne Toastmaster: Dr. Baldwin Woods, Past President. 
Dust, by K. T. Whitby, A. B. Algren and R. C. Vice President, University Extension, University 
Jordan of California 
10:30 a.m. Sightseeing Trip: Golden Gate Bridge, Muir Woods Award of Golf Trophies 
1:30 p.m. Sightseeing Boat Trip in Bay; Chinatown Trip Speaker: Dr. A. M. Zarem, Manager, Southern Cali- 
6:00 p.m. Informal Dining at Fisherman’s Wharf, International fornia Division, Stanford Research Institute 
Settlement, other famous restaurants Subject: Smog — A Challenge to Technology 







8:45 p.m. San Francisco Night Club Tour Dancing 








Method of Choosing Location of, Financing and Conducting Meetings of the Society 










Resolved: That inasmuch as the Annual and Semi-Annual Meetings of the Society come under the jurisdiction of the Coun- 
cil, the following rules governing the handling of such meetings be adopted by the Council and published in the JourNAL of the 
Society at least twice during every year, preferably just prior to each meeting. 






1—The Council will select the city in which the Annual or Semi-Annual Meeting is to be held, giving due consideration to the invitations received 
from Chapters or members as well as to the advisability «! .> distributing those meetings as to make them of the greatest advantage to the general 
membership, and to reduce as far as possible the expense of z.embers attending 

2—That an appropriation be made to cover the entertainment or local expenses, incurred in connection with the meeting, and the regular meet 
ing expenses to be taken care of by the General Fund of the Society in the regular way. 

3—-That no registration fee or compulsory obligations of any nature be imposed on members or guests. 

4-—That the purchase of tickets for banquets or for any other form of entertainment that may be provided be entirely voluntary. 

5—That the grouping of features and the sale of tickets for group features be discouraged. 

6—That the raising of funds from manufacturers of heating apparatus be discouraged. 

7—That the display of samples, or of literature, advertising the product of any manufacturer in any way, shape or form, be not permitted at the 
booths, registration desk, or in or about the meetings. 

8—That the distribution of trade papers be entirely « the discretion of the committee in charge. 

9—That the local Chapter or local members be empowered to form a General Committee with such sub-committees as may be required to handle 
the details of transportation, hotel accommodations, entertainment, finance, etc., and that this General Committee be requested to confer frequently 
with the Council, through the Executive Secretary of the Society, and to make frequent reports on progress in connection with the various matters 
being handled by them, 
10—That the arrangements of elaborate and costly entertainment features be discouraged. 















Adopted at Council Meeting, January 29, 1926. 
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An Analysis Method for Predicting Behavior of 
Solid Adsorbents in Solid Sorption Dehumidifiers 


By W. L. Ross* and E. R. McLaughlin**, University Park, Pa. 


This paper is the result of research sponsored by the AMERICAN So- 
CIETY OF HEATING AND AIR-CONDITIONING ENGINEERS, INC., in co- 
operation with The Pennsylvania State University, University Park, Pa. 


THe OBJECTIVE of this paper is to 
present a method for predicting be- 
havior characteristics of dynamic ad- 
sorption systems. Specifically, it aims 
at enabling the dehumidification ma- 
chine designer, manufacturer or user 
to estimate the effect of changes in 
operating conditions on adsorption 
and desorption characteristics. The 
method is empirical in that test data 
from the system in question must 
be used in the formulation of the 
prediction equations, and the method 
is approximate in that certain mathe- 
matical assumptions are made to pre- 
clude the necessity of conducting an 
extremely large number of tests to 
obtain a complete picture of the 
variation of the adsorption charac- 
teristics (such as breakpoint useful 
concentration) with the primary 
variables (such as temperature and 
relative humidity of the flowing air). 
It is realized that these assump- 
lions impose limitations on the pre- 
diction technique. It is felt, however, 
that the savings in labor and time, 
as well as the increase in utilitarian 
value which results from these as- 
sumptions, serve to justify them, es- 
pecially in this particular field where 
no behavior prediction method has 
yet been evolved, and where, be- 
cause of the very large number of 
variables involved and the difficulty 
in getting experimental reproducibil- 
ity, an approximate solution is all 
that presently can be hoped for. 
Before proceeding with the analy- 
sis method, the so-called adsorption 
and desorption characteristics will 
be described and defined as they 
relate to dynamic dehumidification. 


*Assistant Professor, Mechanical Engineering 
Department, The Pennsylvania State University. 

** Associate Professor, Department of Engineer- 
ing Research, The Pennsylvania State University. 

Presented at the Guichome Regional Meeting 
of the AMERICAN Society OF HEATING AND AIR- 
CONDITIONING ENGINEERS, INc., Oklahoma City, 
April 1955. 


SUMMARY — Owing mainly to 
the large number of variables 
involved in dynamic adsorption, 
relatively little information is 
available concerning the engi- 
neering design and characteris- 
ties of such systems. An empiri- 
cal method is presented here for 
predicting characteristics of an 
adsorbent under typical com- 
mercial operating conditions. 
Based on a number of experi- 
mental tests conducted under a 
prescribed test schedule, this 
technique permits approximate 
prediction of adsorbent behavy- 
ior for various combinations of 
inlet conditions. The derivation 
of one of the design equations 
is detailed, and eight others are 
presented for estimating such 
factors as completion time, 
breakpoint time, adsorption ef- 
ficiency and economy of desorp- 
tion. These equations are based 
on a silica gel-water vapor dy- 
namic system, but the analysis 
method itself is applicable to 
other systems. Sample problems 
are solved. 


Characteristics and Definitions 

The only requisites for a dynamic 
dehumidifier are a desiccant bed, a 
fan to force the humid air through 
this bed and a heater to periodically 
reactivate the adsorbent. As the air 
passes into the activated desiccant, 
it surrenders a certain amount of 
its water vapor. The rate of moisture 
pickup and the humidity condition 
of the leaving air are functions of 
a great many variables, some of 
which will be discussed later. The 
ratio of the amount of water adsorbed 
by the desiccant in a given time 
to the amount of water vapor in 
the air entering the desiccant bed 
during that time is known as adsorp- 
tion efficiency. A characteristic of 
adsorbents in dynamic use is that 
remains 


this adsorption efficiency 
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constant and at a relatively high 
level from the beginning of an ad- 
sorption cycle until some later point 
in the cycle at which time the effi- 
ciency begins to drop. This point 
is known as the breakpoint, and the 
time from the beginning of adsorp- 
tion to this point is known as the 
breakpoint time. In the ideal case 
the breakpoint would coincide time- 
wise with the sudden upswing of 
the effluent dew-point temperature. 
Although additional drying can be 
effected beyond the breakpoint, good 
commercial practice dictates that the 
gel be regenerated in the near vicin- 
ity of this point. Adsorption carried 
beyond the breakpoint continues at 
an increasingly slower rate until the 
adsorbent is completely saturated. 
This point is known as completion. 

Adsorbents, such as silica gel and 
activated alumina, contain, even when 
reactivated, a small amount of water. 
This is usually about 5 to 7 percent 
of the dry weight of the desiccant 
and is known as residual moisture. 
Attempts to remove it result in a 
physical change in the substance and 
a reduced adsorptive capacity. The 
term useful concentration is used to 
designate the percent of moisture in 
the adsorbent over and above the 
residual quantity. This percentage is 
generally based on the dry weight of 
the desiccant. 

When regeneration of the adsorb- 
ent is desired, the heater is energized 
and the direction of air flow through 
the bed is usually reversed. The ef- 
fluent dry-bulb temperature rises 
rapidly at first, and then virtually 
levels off for a period of time. This 
period of level or slowly increasing 
temperature represents the period dur- 
ing which the major portion of the 
heat input is being used to boil off 
the adsorbed water. This temperature 
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pattern continues until most of the 
water contained in or on the desic- 
when_ the 


cant is released. Then, 


latent heat requirements begin to 
diminish, the heat input goes into 
sensible heat gain to the passing air 
stream. This is reflected in a rather 
sharp increase in the effluent dry- 
bulb temperature. This point, meas- 
ured from the beginning of desorp- 
lion, has been designated tempera- 
ture-rise time. Although additional 
regeneration (at a slower rate) can 
be attained by continuing the heat 
addition process beyond the tempera- 
ture-rise time, once again good com- 
mercial practice calls for reactivation 
to be ended in the near vicinity of 
this point. Regeneration past this 
point until the adsorbent is in mois- 
ture equilibrium with the air stream 
is known as complete desorption or 
desorption to completion. The energy 
expended in the heater per unit 
weight of water desorbed for any 
given time is called economy of de- 
sorption and usually has the dimen- 


sions of kwhr/lb of water desorbed. 


Objectives of Analysis Method 


These two processes, dynamic ad- 
sorption and dynamic desorption, 
which have just been briefly out- 
lined, are extremely difficult to ana- 
lyze or predict, because they are 
transient and because they are func- 
tions of a great number of variables. 
Notable analytical work has _ been 
done both theoretically and empiri- 
cally on adsorption and related phe- 
nomena, and almost all of this has 
appeared in chemical literature. 

Although most engineering opera- 
tions involving desiccants are of the 
dynamic and near-adiabatic variety, 
there is no accepted analysis method, 
to the knowledge of the authors, for 
predicting the behavior characteris- 
tics of desiccants under these condi- 
tions. In approaching the problem 
of evolving such a method for con- 
sideration, it was necessary to define 
the objectives desired and to evaluate 


properly the following observations: 
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i—Test equipment 


All purely theoretical analyses to 
date have been handicapped by a multi- 
tude of simplifying assumptions, by as- 
sumptions as to the mechanism of adsorp- 
tion, by not accounting for the possibility 
of more than one such mechanism, by in- 
surmountable, or at best, extremely tedious, 
mathematical obstacles. 

2. For engineering application a_theo- 
retical analysis is not requisite, nor, in 
some cases, even desirable. 

3. The empirical approaches have neces- 
sarily been restrictive in range of oper- 
ating conditions, as well as in applicability 
to specific adsorbents and adsorbates. 

4. In no known case does either a theo- 
retical or an empirical method of analysis 
enable the engineer to predict many of the 
design factors he most wants, such as ad- 
sorption efficiency, breakpoint time and 
cost of operation. 

5. Numerous past experiments carried 
out in chemical laboratories by competent 
investigators using precision equipment 
have, unfortunately, made evident the fact 
that the variables involved are so nunier- 
ous and the adsorbents themselves so in- 
consistent that close experimental repro- 
ducibility is seldom achievable. Because 
of the type and size of the equipment and 
the operating conditions, engineering tests 
are likely to be even less accurate. Also, 
laboratory-type experimental results are not 
necessarily valid for engineering applica- 
tion. 


Table 1—Nominal Values of Test 
Variables 
(Face velocity in fpm equals cfm/2) 


Test Variables | Nominal Values 


Room Dry-Bulb Tem- 

perature, F 40, 70", 100 
Room Relative Hu- 

midity, percent 20, 55, 90 
Bed Thickness, inches 


Adsorption Air Flow, 
cfm 60, 110%, 170, 240 


Reactivation Air Flow, 
ctm 50, 62.5, 67.5, 90, 
112.5%, 125 
Heater Power, watts 2000, 2500, 4500", 5000 
Cfm per Watt 0.015, 0.020, 0.025" 


“Chosen standard values. 


Heating, 


In the light of the aforementioned 
considerations a new analysis meth- 
od should be, first, utilitarian both 
in relative ease of use and in telling 
the engineer what he wants to know 
(even if at a sacrifice of mathematical 
or physical rigor), and secondly, it 
should be based on engineering-type 
experimental results and applicable 
in principle to any adsorbent-ad- 
sorbate combination for which suit- 


able data are available. 
Premises of Proposed Method 


The proposed prediction method is 
based on the following premises: 

1. That the adsorption characteristics 
desired are (a) completion useful concen- 
tration, (b) breakpoint useful concentra- 
tion, (c) complete adsorption time, (d) 
breakpoint time and (e) adsorption effi- 
ciency to breakpoint. 

2. That these five adsorption character- 
istics are, for a given system, primarily a 
function of the dry-bulb temperature and 
relative humidity of the air entering the 
bed, the rate of air flow and the bed-depth 
to bed-diameter ratio. 

3. That the desorption characteristics 
desired are (a) completion useful concen- 
tration desorbed, (b) complete desorption 
time, (c) temperature-rise time and (d) 
economy of desorption to temperature-rise. 

4. That these four desorption character- 
istics are, for a given system, primarily a 
function of the dry-bulb temperature and 
relative humidity of the air entering the 
bed, the rate of air flow per unit of heater 
output, the bed depth to bed-diameter ratio, 
and the heater wattage. 


Then, in general notation, 

\ 049s, Fe Bans ¥y)« (A) 
from which it is assumed that the 
functions are such that 

dX (SX/dY,) dY, 

(SX/8Y.) dY,. 
(SX/8Y,) dY, ..(B) 
where 

X desired adsorption or de- 

sorption characteristic. 
fe & 


etc. factors on which X is 
primarily dependent, 

Now, by following a test procedure 
in which standard values are chosen 
for each primary variable and in 
which all variables except one are 
held at their standard values for any 
given test, it is possible to experi- 
mentally determine functions for the 
parenthetical partial differential terms 
in Equation B. In other words, if 
X is plotted against Y,, the data be- 
ing obtained from tests in which Y,, 
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Y,, .. Y, were held at their stand- 
ard values, a curve results which can 
be put into equation form and which, 
in turn, can be differentiated, with 
respect to Y,, to yield (8X/8Y,). 

Using this technique for each of 
the primary variables involved, an 
expression for dX is obtained. Assum- 
ing this to be integrable, the result- 
ing expression for X will contain a 
constant of integration for each of 
the primary variables. 

Actually, this so-called integration 
constant can, for a given variable, 
be either a pure constant, zero-valued, 
or some function of the other vari- 
ables involved. The analysis method 
being proposed uses the assumption 
that the sum of the integration con- 
stants for each differential equation 
can, over a limited range of primary 
variable variation, be approximated 
by a pure constant, this constant be- 
ing determined from the experimen- 
tal data. This assumption has two 
basic and opposite ramifications; first, 
it renders the technique practical in 
that it enables the derivation of em- 
pirical prediction equations based on 
data from relatively few experimental 
tests; secondly, it imposes the most 
severe limitation on the efficacy of 
the results by not fully accounting 
for the intervariability of the primary 
variables. Because of the effects of 
this assumption, the standard value 
of each variable should be chosen at 
or near its normal or typical design 
level, and this should be in the vi- 
cinity of the middle of its test range. 
Similarly, it should be realized that 
reliability of prediction will general- 
ly decrease as the primary variables 


used in the prediction equations di- 


gress from their standard values. 


Method Applied to Test Data 


The analysis method, having been 
explained in general notation, will 
now be further illustrated by apply- 
ing it to actual test data. Although 
the method itself is universally ap- 
plicable, it must be emphasized that 
the prediction equations that are 
evolved are for a particular adsorp- 
tion system and must necessarily be 
based on a certain minimum amount 
of data from that system. In other 
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Fig. 2—Effect of inlet temperature on 
useful concentration 


words, the ultimate results achieved 
from data for a water vapor-activated 
alumina system will be different from 
the results reached through data from 
a water vapor-silica gel system, even 
though the same general technique 
is used in arriving at these results. 
There also would be differences in 
final prediction equations for widely 
different adsorption (or dehumidifi- 
cation) machines even though the 
same adsorbent-adsorbate combina- 
tions were used in each. 

The data used in the analysis ap- 


follow 


using commercial grade, 6-16 mesh 


plication to were obtained 
silica gel as adsorbent and air-borne 
water vapor as adsorbate. The ad- 
sorption machine (desiccant tester, 


in this case) is shown in Fig. 1. It 





Nomenclature 


depth-to-diameter ratio of adsort 
ent bed 

air flow, cubic feet per minut 
ur flow to heater wattage ratio 
ubic feet per minute per watt 
adsorption efficiency to breakpoint 
percent 

dry weight of adsorbent, pounds 
constant 

depth of adsorbent bed, inches 
economy of desorption to tempera 
ture-rise, kilowatt hours per pound 
of water desorbed 

elative humidity of air entering 
bed, percent 

dry-bulb temperature of air enter 
ng bed, Fahrenheit degrees 
breakpoint time (adsorption), 
minutes 
completion time 
minutes 
temperature-rise time (desorption), 
minutes 

useful concentration at breakpoint 
percent 

useful concentration at completion 
(adsorption), percent 
useful concentration 
“percent 

face velocity of air 
per minute 

heater wattage 


(desorption ) 


desorbed, 


Stream, feet 
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was designed to be as simple struc- 
turally and functionally as possible 
so that there would be a minimum of 
outside influence on the behavior of 
the adsorbent under test. The desic- 
cant bed was round with a cross- 
sectional area of 2 sq ft, and air flow 
was axial. 

A total of 24 tests was conducted, 
11 adsorption and 13 desorption. In 
every case all primary variables ex- 
cept one were held at their respec- 
tive standard values for a given test. 
Conditions were near-adiabatic in 
that no after-cooling was employed. 
All tests were continued to com- 
pletion. The air temperature enter- 
ing the bed averaged 8-10 deg high- 
er than room temperature, owing to 
a sensible heat gain through the fan. 

\ detailed description of the desic- 
cant tester, test schedule (Table 2), 
procedure and experimental data will 
not be recounted here. This informa- 
tion is on file at the Main Library, 
The Pennsylvania State University' 
and at the Research Laboratory of 
the AMERICAN Society OF HEATING 
AND Arr-CONDITIONING ENGINEERS. 

The method of obtaining an ap- 
proximate prediction equation which 
has just been described in general 
terms will now be illustrated using 
completion useful concentration (ad- 
sorbed) as the desired characteristic 
of the dynamic system. Figs. 2-5 were 
plotted from the test results, and 
Equations 1-4 are analytical approxi- 
mations to the curves shown in these 
figures. See Nomenclature for defini- 


tion of the symbols used. 
From Fig. 2, 


0.7147 + 0.0076 T° 
0.00002744. T® 
From Fig. 3, 
l 0.505 R 
From Fig. 4, 
U, 0.00842 V + 10.9 
From Fig. 5, 
U. Risse © + TA...’ ¢4) 
‘Dynamic Characteristics of a Solid Chemical 
Desiccant, by W. I Ross (Doctoral Thesis 


Department of Mechanical Engineering The 
Pennsylvania State University, June 1954) 
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Proceeding now with the design 
equation derivation, 
U. = f (T, R, C, B) 
dU, = (8U./8T) dT 
+ (8U./5R)dR 
+ (8U./8C) dC 
+ (8U./8B) dB... (5) 
From Equation 1, 
8U./8T 0.714 + 0.0152 T 
—0).00008232T? .. (6) 
From Equation 2, 
8U./6R = 0.505 
Since the face area of the bed was 
2 sq ft, then C = 2V and Equation 
3 can be written as 
U, = 0.00421C + 10.9.. (8) 
and from Equation 8, 
8U./8C = 0.00421 
Since the bed diameter was 19.18 
19.18 B, and Equation 
4 can be written as 
U, = 2.6373 B + 11.4.. (10) 
and from Equation 10, 
8U./8B = 2.6373 
Substituting Equations 6, 7, 9, and 


in., then L : 


11 into Equation 5 yields 
dU. (—0.714 + 0.0152 T 
—0.00008232 T?) dT 
+ 0.505 dR + 0.00421 dC 
+ 2.6373 dB 
Assuming that the functions involved 
are continuous and that each has an 
indefinite integral, 
U, 0.714 7 + 0.0076 T° 
0.00002744 T* + K, 
+ 0.505 R + K, 
+ 0.00421 C + 
2.6373 B 


Combining the four constants of in- 
tegration in Equation 13 and taking 
their sum to be approximated by a 
pure constant, 
U. = K — 0.714T 
0.0076T? 
— 0.00002744 T* 
0.505 R + 0.00421 C 
2.6373 B 
Next, apply this equation to all .of 
the adsorption tests conducted to de- 
termine the value of K. For example, 
in our Test No. 1 the following con- 
ditions prevailed: 
U. = 11.77 percent 
T = 79.0 F 
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R = 25.8 percent 
C = 110.6 cfm 
B = 0.20855 


Substituting these values into Equa- 
tion 14 yields 

K = 20.23 
Results of the substitution from all 
of the tests are given in Table 2. 


The average of the required K’s 
is 20.12, so the final prediction equa- 
tion becomes 

U, = 20.12 0.714 T 
+ 0.0076 T? 
0.00002744. T* 
0.505 R + 0.00421 C 
2.6373 B 

Using this same technique with 
the appropriate curves from the test 
data, the following eight additional 
design equations were evolved: 
Breakpoint Useful Concentration 

Us 1.60 0.3323 T 

0.00321 T? 
0.00000895 T° 
0.0391 R + 0.00875 C 
0.000281 C? 
0.000001056 C* 
2.3975 B (16) 

Completion Time per Pound of Ad- 

sorbent 

te/G 83.7 2.914 T 

0.03143 T? 
0.0001148 T° 
0.2799 R 
+ 12765(0)-*** . . (17) 
Breakpoint Time per Pound of Ad- 
sorbent 
ta/G 1.83 0.01836 T 
2.781 (0.707) 8/1" 
0.0588 C 
0.0002968 C? 
0.0000004952 C*® (18) 
Adsorption Efficiency (to Break- 
point) 
Ex 168.3 3.625 T 
0.0555 T° 
0.00029237% —0.279R 
+ 24.4 (0.716) °/° 
159.96 B 
577.191 B 
187.696 B® .... (19) 
Completion Useful Concentration De- 
sorbed 
Uy, = 8.08 
+ 0.0017T? 
0.494 R 
127.836 B? 
+ 132.296 B® .... (20) 
Complete Desorption Time per Pound 
of 4dsorbent 
ty/G = 10.34 0.01478 T 
+ 0.2031R — 0.004884R? 
0.00004157 R® 
1.274 (B)~-°-4648 
8.98 (W/1000) 
+ 2.326 (W/1000)? 
—0.205 (W/1000)* (21) 


0.275 T 
0.0000029T? 
10.182 B 
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Temperature-Rise Time per Pound of 
Adsorbent 
tr/G = 6.546 — 0.00573 T 
+ 0.02383 R 
— 0.0001683 R? 
25.312 Cw 
3.6162 (W/1000) 
0.83244 (W/1000)? 
0.064767 (W/1000)* 


Economy of Desorption to Tempera- 
ture Rise 
M, = 5.15 — 0.0628 T 
0.0006063 T* 
0.000001875 7° 
0.0231 R 
0.0001778 R? 
19.46 Cw 
21.6125 B* 
19.1071 B® 
0.14332 (W/1000) 
- 0.025 (W/1000)* 
- 0.008333 (W/1000) * 


7.8964 B 


Solution of Sample Problems 


Several sample problems will now 
be solved through the use of the fore- 
going prediction equations. 

Example 1: For a certain de- 
humidification job the air to be dried 
will enter the desiccant (6-16 mesh 
silica gel) at the design conditions 
of 80 F dry bulb and 45 percent RH 
(relative humidity). The dehumidi- 
fier has a cylindrical bed 18 in. in 
diameter and 6 in. deep. 

Estimate the maximum rate of 
air flow that can be used if adsorp- 
tion efficiency (to breakpoint) must 
be maintained at 85 percent or 
higher. 

Solution: Refer to Equation 19. 
Substituting T = 80, R = 45, B = 
6/18 = 0.333 and Ex, = 85 into 
Equation 19 yields 

85 = 168.3 — (3.625) (80) 
+ (0.0555) (80)? 
— (0.0002923) (80)* 
(0.279) (45) 
(24.4) (0.716)°/?° 
(159.96) (0.333) 
(577.191) (0.333)? 
(487.696) (0.333) ° 
simplifying 

24.4(0.716) °/*° 6.46 

or 


(0.716) °/2° 0.265 


Table 2—Determination of Empirical 
Constant, K 


Test | Experi 
No 


~ Required 
mental Uc K 


7 20.23 
19.14 
18.67 
19.64 
21.76 
20.49 
22.19 
19.10 
19.54 
20.36 
20.25 
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from which 

C/20 
therefore, 
c 80 cfm 


Example 2: It is desired to set an 
automatic valve-shifting timer on a 
dehumidification machine so that the 
cycle is switched to regeneration at a 
point about halfway between break- 
point and completion times. Inlet 
air is at 80 F dry bulb and 30 per- 
cent RH. Silica gel (6-16 mesh, 42 
lb/cu ft dry density) is the adsorbent, 
and the bed dimensions are 16 in. 
diameter, 5 in. depth. Rate of air 
flow is 70 cfm. 

Estimate the time after the begin- 
ning of adsorption for which the 
timer should be set. 

Solution: Refer to Equation 17. 
Substitution of T = 80, R 
C = 70 into Equation 17 yields 


t./G = 83.7 — (2.914) (80) 
+ (0.03143) (80)? 
(0.0001148) (80)* 
(0.2799) §€30) 
+ (127.63) (70)~-°-95 
t./G 10.32 min/lb gel 


- 30 and 


Bed volume (Face area) (Depth) 
(3) (8/12)? (5/12) 


- 0.5818 cu ft 


(Bed volume) 
x (Dry 
density ) 
= (0.5818) (42) 
- 24.44 |b 


Therefore, completion time, t, 


(10.32) (24.44) = 252 min 


Dry weight of gel 


Next, refer to Equation 18. Sub- 

80, R 30 and C 

70 into Equation 18 yields 

tp/G = 4.83 — (0.01836) (80) 

+ (2.781) (0.707)* 
(0.0588) (70) 

+ (0.0002968) (70)? 

— (0.0000004952) (70)* 

1.51 min/Ib gel 


stituting T = 


t2/G = 
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Therefore, breakpoint time, ty 
(1.51) (24.44) = 37 min. 

Thus the timer should be set for 37 
+ (14) (252 — 37) 144 min. 


Virtues and Faults of Method 


If the experimental results are 
reasonably accurate and if the func 
tions of the design or prediction char- 
acteristics are not unduly physically 
erratic, the foregoing analysis meth- 
od has the following virtues: (a) 
No simplifying assumptions about 
the physical system as such are made. 
For example, no particular mecha- 
nism of localized adsorption was as- 
sumed; the adsorbent particles were 
not assumed to be smooth spheres; 
no perfect fluid qualities were as- 
cribed to the adsorbate; (b) It is 
adaptable to any dynamic system 
providing the prescribed test meth- 
ods are used; (c) Based on relatively 
few experimental tests, it predicts 
an estimate of those factors which 
the engineer wants most concerning 
dynamic adsorbent behavior under 
a great number of combinations of 
inlet conditions; (d) Having once 
formulated the equations for a given 
system over the desired range and 
tabulated the results, the method can 
be readily used by anyone whether 
or not he is mathematically or tech- 
nically trained. 

The disadvantages inherent to the 
method are: (a) predicted charac- 
teristics at best can be only as ac- 
curate as the test data; (6) reliabil- 
ity of predictions decreases toward 
the range limits of the variables, 
i.e., as the variables move away from 
their respective standard values; (c) 
inter-variability of primary variables 
is not fully accounted for; (d) each 
different system requires an experi- 
mental investigation and analysis; 
and (e) certain factors such as ad- 
sorbent grain size and bed geometry, 
which have some effect on adsorbent 
characteristics, are not considered, al- 
though with the added complication 
of extra tests and extra terms in the 
equations they could be included. 
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Control 


of the 


Industrial Environment 


By P. J. Marsehall*, North Chicago, TI. 


The purpose of the Technical Advisory Committee on the 
Industrial Environment is to perform the following function: 
Development of practical information on: (a) the control 
of industrial atmospheres to meet the requirements of health, 
comfort, safety, and production; and (b) the abatement of 
atmospheric nuisances and the recovery of air-borne wastes. 

This is an extremely broad scope and to facilitate the 
work of the committee, six sub-committees were given the 
following Supply Air (industrial), 
Aerodynamics. Air Contaminants (indoor and outdoor), 
Temperature Extremes (hot environment), Exhaust Air 
Cleaning (air pollution control), and Industrial Exhaust 
Systems. 


assignments: Process 


Supply Air (Industrial) 


In general, any industrial air-conditioning problem in 
processing may be classified under control of one or more 
of the following: (1) hygroscopic moisture content, (2) rate 
of chemical reactions, (3) rate of biochemical 
(4) rate of crystallization, and (5) temperature for close 


tolerance, machining and grinding. 


reactions, 


The scope of this committee also includes recommendations 
for design of air supply systems for general ventilation, 
make-up air, and systems for exhausting fumes, gases, and 
vapors. 


Process Aerodynamics 


In this area we currently have a Society sponsored project 
under way at the University of Pittsburgh. Under the 
direction of Prof. T. F. Hatch, experimental data are being 
collected on the Design of Local Exhaust Ventilation for Hot 
Industrial Processes. In the study of this problem, Professor 
Hatch is using hot bodies of various sizes operating at 
different temperatures to establish the relationship be- 
tween the quantity of air set in motion, distance from the 
hood, quantity of heat released (distinguishing between the 
radiant and convective heat), and the geometry of the body. 


Air Contaminants 


This subcommittee is responsible for supplying informa- 
tion on toxic characteristics of gaseous matter in the atmos- 
phere. Most of the information published in THe Gurpe on 
maximum allowable concentration of gases and vapors is 
obtained from the American Conference of Governmental In- 
dustrial Hygienists. 

In many instances the maximum allowable concentration 
is not a fixed limit but is subject to revision with the de- 


*Chairman, ASHAE Technical Advisory Commrittee on Industrial 
Environment. 


information based on complete 


environmental and medical studies. 


velopment of new more 
Industrial Exhaust 
This 


for hood design, capture 


Systems 


subcommittee is concerned with recommendations 
velocities, and transport velocities 
to collect and remove fumes, mists, vapors, and gases, and 


heavy loadings of materials. 


Exhaust Air Cleaning 


The various principles involved in the operation of indus- 
trial air and gas cleaners are illustrated by the following 
types: (1) inertial separators, (2) wet collectors and 
scrubbers, (3) filters, (4) electrostatic precipitators, and (5) 
adsorbers, absorbers, and combustion devices. 

The 
GuivE, 


subcommittee prepared three tables for Tut 
1954, giving the important characteristics of the 
inertial separators, wet collectors, and fabric filters. 


new 


Comments on the usefulness of this type of table which, 
obviously, cannot be too specific will be of interest to our 
committee. 


Temperature Extremes 


In the hot environment the problem is that of providing 
tolerable working conditions rather than comfort conditions. 
Very little information is available on the effects of air 
motion, humidity and radiation at different work rates and 
with different ages and sexes of people at extreme tempera- 
tures. We need to develop a method for measuring the stress 
in human beings and possibly a method of measuring human 
work efficiency. 

Stress factors such as temperature, humidity, skin tem- 
perature, rectal temperature, and pulse rate will necessarily 
have to be through conducted by 
qualified doctors and physiologists. 


established research 


General 


It is generally recognized that factory productivity will 
increase if the detrimental aspects of a work situation are 
removed. Extremes in heat, cold, humidity, fumes, dusts and 
radiation, can reduce man’s efficiency because some of his 
body energy is lost in adjusting to the extremes of the en- 
vironment. In recent years, much has been done to provide 
a better industrial environment as management is becoming 
increasingly aware of the loss of efficiency due to these 
environmental factors. 

Sizeable funds will be required for the research necessary 
to determine the basic design conditions for a better indus- 
trial environment. 
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Panel Cooling for a Residence’ 


THE COOLING phase of the process 
of air conditioning always has been 
one of the major problems in wide- 
spread residential application. The 
equipment required to carry out the 
cooling is both complicated and ex- 
pensive, and requires high-grade and 
expensive energy for operation. These 
factors have been largely responsible 
for the many attempts to provide 
cooling for human comfort without 
using refrigeration equipment. 

A basic factor to be considered 
is that all refrigeration processes re- 
sult in heat being transported from 
the space or material being cooled 
to some medium existing at a higher 
temperature level. The usual medium 
to which this heat is transferred is 
the earth or its surrounding atmos- 
phere. This heat transfer is usually 
accomplished by the well known air- 
cooled, water-cooled and evaporative 
condensers. It is evident that the 
air-cooled and evaporative condensers 
discharge their heat directly to the 
medium, atmospheric air. Since most 
water-cooled condensers now use, or 
are of necessity being converted to, 
cooling towers as a source of cool- 
ing water, we might say that almost 
all refrigeration systems discharge 
their heat to this medium, atmos- 
pheric air. The size of equipment 
and amount of energy required to 
carry out this cooling process is a 
function of temperature of this medi- 
um, the atmospheric air. 

Two different temperature levels 
are available in the atmospheric air. 
They are the dry-bulb and wet-bulb 
temperatures. The dry-bulb tempera- 
ture is the air temperature as re- 
corded on the standard thermometer 
and the maximum usually encoun- 
tered in central Oklahoma 
from 95 to 105 F. The wet-bulb 
temperature, which represents the de- 


ranges 


This paper is the result of research by the 
School of Mechanical Engineering and the Di- 
vision of Engineering Research, Oklahoma Agri- 
cultural and Mechanical College. 

*Associate Professor, Mechanical Engineering, 
Oklahoma Agricultural and Mechanical College. 

Presented at the Oklahoma Regional Meeting 
of the AMERICAN SocteTy OF HEATING AND AIR- 
CONDITIONING ENGINEERS, INC., Oklahoma City, 
April 1955. 


By R. R. Irwin*, Stillwater, Okla. 


SUMMARY — Data obtained 
and presented in part in this 
paper seem to indicate that 
panel cooling can be used suc- 
cessfully to provide summer 
comfort in the residence tested. 
The study was carried out in a 
college apartment unit under 
actual living conditions. One of 
the unexpected results was the 
importance of the radiant cool- 
ing effect of the wall and ceiling 
panels which gave the occupants 
a comfortable feeling when dis- 
comfort might have been ex- 
pected because of high humidity 
readings. The system was de- 
signed and operated as a year- 
round unit, but this paper deals 
only with the cooling phase. 


pression of the temperature by evap- 


orative cooling, ranges downward 

from around 78 deg in extremely 

hot weather in that same locality. 
Many attempts have been made 


to furnish the cooling effect required 
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Fig. 1—Floor plan 
of the apartment - 


in summer to provide comfort for 
the human body. It is obvious that 
atmospheric air at temperatures 
above the normal body temperature 
is not going to provide effective cool- 
ing. The lower wet-bulb temperature 
of the atmosphere has challenged 
many men to develop a simpler proc- 
ess than the refrigeration system 
that has long been used for that 
purpose. 

The familiar evaporative cooler is 
an example of an attempt to apply 
the wet-bulb medium directly for 
cooling. These units have a major 
fault in that the nature of the process 
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results in the addition of moisture 
to the space being cooled, while the 
most desirable process is one that 
removes moisture. Evaporative sys- 
tems were being used for many ap- 
plications a few years ago, but, due 
to the limited comfort results ob- 
tained, they are being superseded 


in many areas. 


Panel Cooling Research 

Realizing the limitations of the us- 
ual evaporative cooling equipment, 
but reasoning that the wet-bulb tem- 
perature level was low enough to 
produce human comfort, the author 
initiated a research project in this 
field in 1949, 

In this research, it was proposed 
to obtain cooling of a medium by 
circulating water, cooled by evapora- 
tion in a cooling tower, through a 
panel cooling system similar to the 


conventional hot water panel heat- 
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ing system. The panel cooling sys- 
tem was visualized as coils of pipe 
built into both the ceiling and walls 
of the test unit. By 


coils in both walls and ceiling a 


including the 


means would be provided to inter- 
cept the heat flowing into the space 


from the outside. 


Preliminary Hot Box Tests 


In the first stage of the investi- 
gation, a typical section of a frame 
building wall equipped with a pipe 
coil was tested in a guarded hot box. 
By testing the section in the guarded 


hot box any desired summer tempera- 
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ture could be simulated inside the 
box. Since the temperature of water 
from a cooling tower is a function 
of the outside air wet-bulb tempera- 
ture, the tests were run with variable 


water temperatures in order to pre- 





be asd Pes: em 


dict the overall performance of the 
cooling panel. These tests furnished 
values for inside wall surface tem- 
peratures to be obtained with various 
cooling water temperatures when the 
wall was subjected to a heat source 
similar to that caused by outside 
summer heat. 

This preliminary work provided 
some useful guides for further investi- 
gation. The results indicated that the 
temperature of the water flowing 
through the panel coil was at all 
times lower than both the inside and 
outside wall surface temperatures, in- 
dicating that heat was flowing from 
both surfaces to the coil inside the 
wall. The logical conclusion would 
be that a cooling panel of this type 
could stop successfully the flow of 
summer heat from outside to the 
interior of a building. It would also 
be logical to conclude that this same 
panel will have a cooling effect on 


the interior of a building. 


The Test Apartment 

The investigation with the guarded 
hot box left the impression that a 
building might have a heat gain from 
various sources in excess of the cool- 
ing ability of the system. However, 
the results were so encouraging that 
it was decided to expand the research, 
and conduct tests under actual liv- 
ing conditions in an apartment in 
the college housing facilities. The 
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unit selected (see Figs. 1 and 2) 
was a one-story frame structure about 
20 ft 


by a covered breezeway about 10 ft 


square, isolated on one side 
wide and on another side by a stor- 
age room, with two weather-exposed 
walls. The floor consisted of a con- 
crete slab on the ground. The stud 
spaces in the walls were filled with 


loose rock wool, and the ceiling was 


Fig. 2—Outside view of 
~ apartment showing also 
the cooling tower 


covered with the same material. The 
panel coils, consisting of 34 in. cop- 
per tubing on centers of 6 in., were 


mounted on the inside of the exist- 
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Fig. 3—Inside and outside air tempera- 


tures and relative humidities as recorded 
on a typical hot summer day 


ing wall board. The coils were then 
covered with plaster to form new 
walls and ceiling for the interior. 
The installation of a water circulat- 
ing pump and cooling tower com- 
pleted the cooling system. 

Since the purpose of the research 
the effect of the 
comfort, it 


was to determine 


system on human was 
decided that the apartment should be 
rented to tenants by the college 
with the that the 
would with the 


testing. Recording instruments were 


understanding 
tenants cooperate 
used to obtain data on the tempera- 
ture and relative humidity, both in- 
side and outside, and water tempera- 
tures on entering and leaving the 
panel coils. In addition, the occu- 





pants were interviewed at various 
times, and a number of people who 
visited the apartment were inter- 
viewed concerning their feeling of 


comfort. 


Test Results 


From the data recorded over a 
period of two years testing, Figs. 3, 
4, 5, 6, and 7 have been prepared 
showing data of representative typi- 
cal days from the standpoint of sum- 
mer weather conditions. Figs. 3 and 
| represent typical hot summer days 
with some variation of humidity. 
rig. 5 represents the hot dry sum- 
mer day, while Fig. 6 represents 
the cool dry day and Fig. 7 repre- 
sents the cool humid summer day. 

A feature noted as the test charts 
were studied was the small variation 
in the values of inside temperatures 
and humidities. Many of the test 
charts (not shown here) indicate in- 
side temperature variations not to 
exceed 1 deg, while the outside tem- 
perature varied by as much as 20 
deg. 

The technical data obtained from 
the apartment test unit agree with 
the data of the preliminary guarded 
hot box investigation to a very great 
extent. However, the resulting inside 
from the 


effect on 


atmospheric conditions 


apartment test and their 
were rather startling. The 
that 


perature at no time during the whole 


comfort 


tests indicated the inside tem- 


period exceeded 8214 F with outside 
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Fig. 4—Inside and outside air tempera- 
tures and relative humidities as recorded 
on a typical hot hummer day 


temperatures reaching as high as 106 
F. Since no attempt was made to 
control the inside temperature of the 
room 


apartment, the temperatures 


varied from the maximum to the low 
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seventies, depending on the outside 
wet-bulb temperature. As was to be 
expected, the relative humidity in the 
room varied somewhat with the out- 
side relative humidity, but not uni- 
formly. The test instruments recorded 
a condition of around 70 


RH 


days. The occupants indicated that, 


percent 


(relative humidity) on muggy 


while they felt cool, the air had a 
close, stagnant feeling. The use of 
an ordinary room fan _ provided 
enough air circulation to remedy this 
situation. The occupants’ comfort re- 
action after two summers of testing 
ranged from very comfortable to 
fairly comfortable, but at no time 
was a feeling of discomfort reported. 
The reactions of the various visitors 
interviewed agreed in the main with 


the occupants’ feelings. 


Why No Discomfort? 

Plotting values of inside tempera- 
tures and humidity on the comfort 
chart readily explains the comfort 
reactions of the people from very 
comfortable to fairly comfortable, but 
it does not explain the failure to 
register discomfort, as some of the 
values do not fall within the comfort 
zone. The explanation of the degree 
of comfort seems to lie in the effect 
of radiation on the heat loss of the 
human body. A widely used equa- 
tion' gives some indication of the 
relation between air and surface tem- 
peratures and a feeling of comfort. 


The equation is 


te + be 
where 

he mean surface temperature, Fahren- 
heit degrees. 

ta = room air temperature, Fahrenheit 
degrees. 
a constant* based on air and sur- 
face temperatures of 80 F. 


A study of a typical residence 
cooled by circulating cool air will 
show that the temperatures of the 
inside surfaces of ceilings, exposed 
walls, windows and doors are higher 
than the room air temperature. Nor- 
mally, the surfaces of the floors and 


1Radiant Energy Exchange as a Factor in Air- 
plane Cabin Heating, by B. F. Raber and F. W. 
Hutchinson (Journal of the Aeronautical Sciences, 
July 1944). 

*For heating, this constant is usually stated as 
140, but 160 is believed more nearly to indicate 
the relationship to the higher air and surface 
temperatures involved in cooling 
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partition walls are cooler than or 


equal to the room air temperature. 
If the mean value of these surface 


temperatures is greater than 80 F, 
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Fig. 5—Inside and outside air tempera- 
tures and relative humidities as recorded 
on a hot dry summer day 


then the room air must be maintained 
at a temperature below 80 F to give 
the desired feeling of comfort. 

It would seem to follow then, that 


the factors of temperature and hu- 
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Fig. 6—Inside and outside air tempera- 
tures and relative humidities on a cool 
dry day in summer 


midity of air and the temperatures 
of surrounding surfaces must be eval- 
uated in determining the degree of 
comfort of a room. When this investi- 


gation was started, it was felt that 
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Fig. 7—Inside and outside air tempera- 
tures and relative humidities on a cool 
humid day in summer 


the lack of dehumidifying equipment 
in the system would result in con- 
ditions of discomfort during muggy 
The test that 


conditions of high humidity did oc- 


weather. data show 
cur, but the reactions of the occu- 
pants were not ones of discomfort, 
as expected from the comfort chart. 


In fact, the occupants at times ex- 
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pressed a preference for the condi- 
tions maintained in the apartment 
to those maintained in the usual air 
conditioned spaces. There can be no 
doubt that the radiant cooling effect 
of wall and ceiling panels offsets the 
warming effect of the high humidity. 

This theory would seem to be borne 
out by other research® carried out 
A study 


spray to 


at the | niversity of Florida 
of the use of 


water cool 
roofs of buildings indicated that the 
feeling of comfort was improved by 
cooler ceiling temperatures with no 
accompanying reduction in the air 


temperature of the space. 


Conclusion 

No attempt has been made in this 
report to present in detail the great 
mass of data collected or to describe 
the testing procedure in detail. It 
is recognized that all phases of the 
research have not been completed. 
Unfortunately, the testing facilities 
did not permit a full evaluation of 
the radiation effect on the occupants’ 
comfort 

The use of cooling panels in rooms 
high 


comparatively 


having a internal heat gain 


and small weather 
walls and ceilings would present a 
different problem from that encoun 
tered in the type of residence tested. 

Air motion is an important factor 
in comfort control, and it seems un- 


likely 


without any means of circulating air 


that a panel cooling system 


would be as comfortable as desired, 
It is likely that some applications 
would have latent gains that would 
require dehumidifying equipment in 
addition to the panel cooling system. 

However, the conclusion, based on 
the test data and the comfort reac- 
tions of the occupants, indicates that 
it is possible to provide summer com- 
fort in a residential unit with a panel 
cooling system using a cooling tower 
as the only source of cooling effect, 
at least in the summers experienced 
in Oklahoma. 


Reduction in Transmitted 


*Roof Spray for 
Solar Radiation, by G. E. Sutton (ASHVE 
1951, p. 321). 
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Technical Discussions at 61st Annual Meeting 


Papers presented at the Second, Third and Fourth 
Technical Sessions produced many comments and 
suggestions — reported here in abstract form. 


Preliminary Studies of Heat Re- 
moval by a Cooled Ceiling Panel, 
by L. F. Schutrum, John Vouris and 
T. C. Min (published in ASHAE 
JournaL Section, Heating, Piping 
& Air Conditioning, February 1955, 
pp. 241-245). 


E. F. Snyper, Jr., Minneapolis, Minn., 
(Written), noted that this paper is the 
first contribution in a Laboratory research 
program and that it does not take into 
account the introduction of conditioned 
air, the effects of luminaires, or the effects 
of solar radiation. He felt that the paper 
does show the soundness of the inversion 
theory, but questioned whether the theory 
holds for all conditions. He felt also that 
the dew point of the air in the space is 
important as a lower temperature pro- 
duces condensation. He pointed out that 
under some conditions only a small rise 
in relative humidity might mean that the 
cooled surface panel would be below the 
dew point temperature. 


H. B. Norrace, Encino, Calif., (Wrir- 
TEN), asked that the authors present a 
complete fundamental treatment of the use 
and limitations of AUST. 


J. R. Carrouy, Urbana, Ill., (Written), 
felt that radiant energy exchange may be 
much more important in panel cooling de- 
sign than in panel heating. The non-steady 
state of the heat transfer involved in cool- 
ing also serves to complicate the energy 
exchanges. The present paper deals only 
with steady state heat transfer, but in 
Professor Carroll's work he has dealt with 
surfaces below the room air temperature 
and with dehumidified air being intro- 
duced into the room. He pointed out that 
such systems have an inherent self-balanc- 
ing characteristic in that heat not picked 
up by the cool panel surface is picked 
up by the air. Tests made with a floor 
panel installation have shown that 70-80 
percent of the cooling load is absorbed 
by the panel and 20-30 per cent by the 
introduced air. He believed that the value 
of 21.6 Btu per hour shown in the author’s 
Fig. 3 is close to what might be expected 
in residential installations, but if the room 
load were higher and the panel tempera- 
ture maintained steady, the room air tem- 
perature would rise above 80 F and in 
such a case the roof heat gain would serve 
to reduce the room load on the panel. He 
felt that limiting panel temperatures be- 
fore condensation and methods of control 
over this temperature are essential to the 
design and use of closed panel cooling 
systems. He believed that much interest 
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could be created in using separate dehu- 
midifiers to control humidity in ceiling 
panel cooling systems. He felt that studies 
in the room cooled by the panel and with 
conditioned air would be valuable. 


C. S. Leopoitp, Philadelphia, Pa., 
(Written), stated that he believed that 
the paper was in error in concluding that 
ceiling panel cooling is an inversion of 
floor panel heating. He believed that the 
source of the difficulty is that cooling in- 
stallations are designed on the basis of 
occupancy for daytime use, with artificial 
light and sunlight, while heating systems 
do not take all these factors into account. 
In tests he had found that from 1.5 to 37 
percent of the source energy can be re- 
moved in a panel cooling system without 
depressing the panel temperature, and this 
percentage depends on the type of lumi- 
naire and the type of ceiling paint used. 
Similar reasoning and tests can be applied 
to the solar load. He believed, therefore, 
that the panel area and its temperature 
for cooling would depend on taking all 
these factors into account. In view of this, 
he felt that the conclusion of the paper 
should have stated that ceiling panel cool- 
ing for the transmission load is an inver- 
sion of floor panel heating. He noted that 
the Laboratory paper does state that fur- 
ther work is to be done on luminaires, 
sun-heat and use of conditioned air. 


A. J. Hess, Los Angeles, Calif., (Wrirt- 
TEN), called attention to this paper rep- 
resenting the start of Society research 
work with radiant cooling. He expressed 
regret that lack of funds did not permit 
this to go ahead more rapidly. He hoped 
that with this preliminary work completed, 
the cooling research project could quickly 
move on to study the effects of luminaires 
and solar heat gains. 


P. B. Gorpon, New York, N. Y., re- 
marked that an interesting point in this 
work is the split-up of the radiant ex- 
change and the convection exchange. He 
noted that in the data given in the paper, 
the convection coefficient appeared to 
change considerably at various points, 
whereas the radiant coefficient remained 
substantially steady. He felt that this 
point should be explained. He also pointed 
out that the intent of the Laboratory pro- 
gram is to maintain heat exchange under 
controlled conditions and not under field 
or operating conditions and that the re- 
sulting data should be interpreted with a 
knowledge of this intent. He felt that the 
nature of the experiments was one reason 
why the authors were interested in calling 
attention to the conclusion concerning the 
inversion theory although it is recognized 


that the theory might not hold when the 
experiments are extended to take in lu- 
minaires, solar energy, thermal storage, 
and use of conditioned air. 


A. T. Jorn, North Chicago, IIl., was 
interested in noting that the figure 21.6 
Btu in the authors’ paper is essentially 
the same as that found in other private 
studies. He felt that since the data in 
the authors’ Fig. 3 is based on the specific 
condition, the result could be readily mis- 
interpreted. He pointed out that under the 
conditions stated in the paper, the AUST 
is fixed by the steady conditions, while in 
an actual room, the AUST would prob- 
ably vary. Also, he mentioned that the 
ceiling height is a factor in determining 
AUST, and that since the data in Fig. 3 is 
for a fixed ceiling height, this point should 
be kept in mind in interpreting the data. 
He also stated that with ceiling panels 
having non-uniform temperatures the re- 
sults differ greatly from those obtained 
with panels at uniform temperatures. 


P. R. Acuensacn, Washington, D.C., 
indicated that in interpreting the data in 
the author’s Table 1, it appeared to him 
that the amount of infiltration air used 
made no difference in the heat transfer so 
long as the infiltration air was at room 
temperature. He also believed that the 
data in the paper should be helpful in 
making residential use of panel cooling. 
It seemed to him that some two-stage ar- 
rangement might be worked out for such 
installations using single stage with low 
temperature differences and a 
stage with dehumidification as the out- 


second 


door temperature rose. It also seemed to 
him from the data in the paper that a 
ceiling panel making use of metal plates 
with tubes clipped to them would be ad- 
vantageous, since they would present a 
small difference in temperature between 
the water temperature and the tempera- 
ture of the panel surface. 


Lester T. Avery, Cleveland, Ohio, 
thought that the relationship between the 
Laboratory tests and the practical applica 
tion of the data should be pointed out. 
He felt that with present knowledge it 
seems apparent that in cooling a ceiling 
panel with horizontal air flow across it, 
one can reduce ceiling temperature and 
also go part way in cooling the room. He 
also believed that the radiant effects from 
any panel have an important bearing on 
the feeling of comfort. He pointed out 
that the high intensities of fluorescent 
lighting can be considered as panel heat- 
ers. He felt that it should be emphasized 
that the ceiling acts the same way regard- 
less of the source of its heat energy. 
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AutnHors’ Ciosure (L. F. Scnutrum): 
The author thanked Mr. Avery for his 
suggestions concerning the comfort angle 
in future studies. He felt that probably 
the inversion would not hold when addi- 
tional factors are introduced into the 
studies. He remarked that it is proposed 
to include data on the convection coef- 
ficients in a future paper. The choice of 
69 deg for the data of Fig. 3 was arbi- 
trary. As regards the point made by Mr. 
Achenbach, he indicated that at tempera- 
tures other than 80 F as shown in the 
paper, the infiltration air did cause a 
change in the room air temperature and 
in the panel output. At higher infiltra- 
tion air temperatures, the heat picked up 
by the panel increases but at lower tem- 
peratures it does not increase appreciably. 
He also pointed out that the surfaces of 
the Laboratory test room are deliberately 
kept at a constant temperature, and that 
in this respect, the Laboratory does not 
represent an actual room. The AUST is 
the area-weighted average temperature for 
the four walls and the floor. In the few 
tests made, it was found that a uniform 
environment and a non-uniform environ- 
ment perform similarly. The author felt 
that Mr. Snyder’s comments are timely 
and that the control of relative humidity 
is of great importance. However, the tests 
reported in the paper were not intended 
to solve this problem since the conditions 
were deliberately maintained at 50 per- 
cent RH plus or minus 10 percent. A few 
tests were run with lower relative humid- 
ities. The major problem under study was 
a prime limitation on this phase of the 
project. It is expected, however, that in a 
future phase, the cooled panels and con- 
ditioned air will be studied with the 
latent load handled by conditioned air. 


Measurement of Angular Emis- 
sivity, by A. Umur, G. V. Parmelee 
and L. F. Schutrum (published in 
ASHVE Journat Section, Heating, 
Piping & Air Conditioning, Novem- 
ber 1954, pp. 135-140). 


H. C. Brown, Lancaster, Pa., (Writ- 
TEN), observed that he considered data of 
this character of great value to the Society 
particularly in connection with panel 
heating and cooling. He pointed out that 
the data confirmed measurements made 
earlier by various physicists. He asked 
concerning the application of the angle 
factor of the thermopile in Equation A-2. 
He believed that the use of a dimension- 
less emissivity factor in the authors’ paper 
should be more fully explained and that it 
might perhaps more accurately be termed 
an apparent emissivity. 


P. H. Werrzet, Harrisburg, Pa., was in- 
terested in the texture effect on the angle 
formula and asked if the surfaces are co- 
planer. He felt that the emissivity from 
surfaces held at different angles might be 
affected by the nature of the surfaces 
studied. The author stated that the sur- 
faces were anodized aluminum. 
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AutHors’ CLosure (G. V. PARMELEE): 
The author remarked that no details con- 
cerning the structure of the surface are 
available other than that the surface is 
highly polished and that the exposed 
surfaces are plane with the plane of the 
sample. He felt that use of Equation A-2 
was verified by some experiments carried 
out by the authors at low relative humid- 
ities and some at high relative humidities 
and which brought good agreement with 
the formula. The angle factor is involved 
in some of the other parts of the heat 
balance equation on the radiometer. 


Circuit Analysis Applied to Load 
Estimating, Part Il — Influence 
of Transmitted Solar Radiation, 
by H. B. Nottage and G. V. Parmelee 
(published in ASHAE Journat Sec- 
TION, Heating, Piping & Air Condi- 
tioning, February 1955, pp. 123- 


131). 


S. F. Grrman, Syracuse, N. Y., remarked 
that the paper is of great interest to all 
concerned with load estimating. He felt 
that the procedure looks formidable but 
that it really is much simpler than it looks 
especially after a little experience in its 
use. He also felt that computing ma- 
chines are convenient but not necessary 
for work of this character. He had noted 
a case where a manual computer had been 
used on the same sort of problem and 
the time consumed wasn’t enormous. He 
asked the authors’ 
good they thought the experimental as- 
sumptions were. Also he thought that some 
experimental work should be done to de- 
termine what happens when the sun strikes 
the floor. He asked if the authors could 
outline how the sol-air temperature is 
distributed in the case of a venetian blind 
set at 45 deg. He felt that in Fig. 1, the 
correlation for glass blocks was good and 
that its influence on the whole would be 
rather small. In the case of a single glass, 
however, there would be a time lag and 
a lower amplitude. He felt that the prob- 
lem of variation in room temperature is 
very important and also that the matter 
of surface coefficients is important and 
that the values should be pinned down in 
order to get a good evaluation. He be- 
lieved that solutions of complicated sys- 
tems should be handled by analogue, but 
that the analogue itself should be able 
to simulate all important values and that 
in order to feed suitable information into 
the analogue, it is necessary to know what 
happens when direct solar radiation strikes 
a concrete floor, for example. He felt that 
it was necessary to get some correlation 
between the heat load as calculated by the 
thermal circuit technique and the re- 
sults of actual performance of equipment. 
Although this latter phase would require 
field studies, he felt that the work 
should proceed with this end in view. 


opinion as to how 


Autuors’ CLosure (G. V. ParMe.ee): 
The author indicated his appreciation for 
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Mr. Gilman’s remarks and stated that he 
did not know just how good the various 
assumptions concerning radiation might be. 
He considered them as rough approxi- 
mations. He felt that some further ex- 
perimental observation is needed to com- 
plete the data on glass blocks. Also, he 
stated that the assumption that surfaces 
completely absorb the incident solar radi 
ation was for convenience. It can be han- 
dled by other methods similar to those 
used in connection with illumination. As 
regards the problem of the venetian blinds 
mentioned by Mr. Gilman, he had set up 
a circuit diagram which was quite similar 
to the one shown in the present paper. He 
had used a convection current from the 
glass to the room air, a convection cur 
rent from the blind to the room air, a 
radiation exchange branch between the 
glass and the blind and this circuit had 
been found to work out nicely although 
some estimating of coefficients was _ re- 
quired. He agreed with Mr, Gilman con 
cerning the importance of circuit coeffi 
cients and said that a breakdown of radi 
ation and convection components of heat 
exchangers is now being made in the 
Laboratory. He also agreed that eventu 
ally field work should be done to correlate 
the Laboratory analysis results with the 
behavior of actual thermal systems. 


Gas Is an Important Factor in 
the Thermal Conductivity of 
Most Insulating Materials, Part 
Il, by R. M. Lander (published in 
ASHVE Journat Section, Heating, 
Piping & Air Conditioning, Decem- 
ber 1954, pp. 121-126). 


R. S. Ditt, Washington, D. C., (Writ 
TEN), remarked that substitution of heavier 
gases for air in the interstices of common 
insulating material has practical possi 
bilities, but also presents some obstacles. 
Among the obstacles are the 
changes encountered and among the ad- 


pressure 


vantages are the increased insulation value 
of the construction. He felt that the idea 
merits further exploration because of its 
promise. 


C. F. Kayan, New York, N. Y., (Writ 
reN), asked information on two points 
One was what the author meant by in 
crease in gas transfer when introducing 
solid material into a gas filled space. The 
other question dealt with the matter of 
the effect of temperature difference on the 
conductance values of F-12 varying with 


pressure. 


W. A. Danietson, Raleigh, Tenn., 
(Written), suggested that the author 
clarify the role of surface conductance of 
the individual spaces within the insulat 
ing material. He felt that conductance in 
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the gas itself should vary with density 
and that a theoretical explanation would 
be interesting. 


B. M. Patmer,* Newark, Ohio, stated 
that the author’s data agreed closely with 
that from somewhat similar work which 
he had conducted. He suggested three 
points for consideration by the author. 
One was that in replacing air with a gas, 
the reduction in k should be expressed as 
a difference. This difference can be used 
to approximate the change in a fibrous 
insulation. This also brings to light that 
in the coarser fibered materials where 
convection is greatest at low densities, 
replacing air with CO, or F-12 decreases 
the convection. As a second point he 
stated that in his experience it had always 
worked out that a better & resulted as the 
fiber diameter is lowered even though the 
density of the gas is increased. He also 
wondered if it is justifiable to assume that 
radiation and fiber conduction are the 
same if there is no gas present in the in- 
terstices or if there is a vacuum with no 
gas. He felt that if radiation and conduc- 
tion are both present, errors might be in- 
troduced by using the usual tables. 


AutHor’s CLosure (R. C. Jorpan) — 
In the absence of Mr. Lander, Dr. Jordan 
stated that the various inquiries would be 
referred to Mr. Lander at an early date. 


Selection of Outside Design Tem- 
perature for Heat Load Estimat- 
ing, by M. L. Ghai and R. Sundaram 
(published in ASHVE Journat Sec- 
TION, Heating, Piping & Air Condi- 
tioning, October 1954, pp. 137-143). 


C. W. Sicnor, Detroit, Mich., (Wair- 
TEN), had noticed that in heavy-walled 
buildings in Detroit, a three-day period of 
low temperatures brought an increase in 
the heating load each day. Then, during 
the first day when the outdoor tempera- 
ture rose to normal, the buildings con- 
tinued to use large amounts of steam. He 
believed that this well illustrates the time 
delay of heat flow. 


A. I. Brown, Columbus, Ohio, (Warr- 
TEN), found the mathematical analysis in- 
teresting and noted that the authors’ meth- 
od applies to transmitted heat only and 
not to loads due to solar radiation, or 
other similar loads. He felt that the meth- 
od would be of little help in most calcu- 
lations of cooling loads. It would be most 
useful where heating loads are to be cal- 
culated for heavy-walled buildings in lo- 
calities having short but severe cold spells. 
When using the authors’ method, the cal- 
culator would have to use one outside 
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design temperature for the heavy walls 
and a different temperature for calculating 
loads due to infiltration or resulting from 
heat flowing through lightweight sections 
such as the windows and other surfaces 
of the same building. He believed that in 
spite of its many limitations, the method 
nevertheless is valuable. 


F. W. McGuan,t+ Washington, D. C., 
(Written), thought that not only thermal 
lag but changes in moisture also should 
be considered. He felt that the authors’ 
method would have limited usefulness, and 
the complication of using many outside 
design temperatures for a single building. 
Also, he suggested that some reflective in- 
sulations and constructions with air spaces 
might complicate the proposed method. 
Present methods do take transmission in- 
to account to some extent and he thought 
that an expansion of such methods might 
suffice to reduce the disagreement between 
measured and calculated results. 


Joun Evererts, Jr., Philadelphia, Pa. 
(WritTeN), on reviewing the authors’ 
paper found that their method caused him 
to wonder how closely their calculations 
would approach a measured heat transfer 
rate. To satisfy himself on this point, he 
followed their method using an 8 in. 
brick wall and compared the calculated 
result with the reports of the measured 
heat flow as found in the TRANSACTIONS. 
The comparison showed the calculated 
result to be 66 percent higher than the 
measured flow. He also questioned how 
important the deviation in end _ results 
might be by using the authors’ method 
as against use of the usual procedure. To 
permit consideration of this on a concrete 
basis, he calculated the total heat load 
of a typical suburban department store 
and found that the transmitted heat is 
only 0.84 percent of the total, while the 
load due to people, lights and ventilation 
accounted for over 90 percent of the load. 
He concluded that even a wide variation 
in calculating the transmitted heat load 
would still affect the total only slightly. 
He believed, therefore, that the proposed 
method would have to be extended to take 
in solar heat and heat storage in order to 
be of wide usefulness. 


S. A. Hetper, Washington, D. C., (Wrrr- 
TEN), noted that the authors’ method uses 
maximum and minimum dry-bulb weather 
temperature data. He felt that use of maxi- 
mum temperature is too extreme and that 
while average temperature might be bet- 
ter, it would seem that a temperature 
based on incidence of occurrence should 
be the real method. He also felt that be- 
fore too much attention was devoted to 
obtaining the data covering maximum and 
minimum dry-bulb temperatures, more at- 
tention should be given to preparing data 
on simultaneous maximum dry-bulb and 
wet-bulb temperatures. 


H. T. Gitxey, Urbana, Ill., (Wrirren), 
considered that the authors’ method was 
promising for determination of maximum 
heat flow by conduction, and noted that 
it might offer a basis for re-evaluation of 
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outdoor design temperatures. He believed 
though that before the concept can be put 
into wide practical use, it will be neces- 
sary to find some way of using only one 
design temperature for each locality. He 
also believed that because of the absence 
of solar heat and radiation effects, the 
method might turn out to be of greater 
use in estimating heat losses rather than 
heat gains. 


E. P. Paumatier, Syracuse, N. Y., 
thought it important to keep in mind that 
even in very light structures, the integrat- 
ing of various components of the load 
over a long period offers a method of 
determining heat flows which is simpler 
than any based on the determination of 
periodic flow. He also believed that heat 
lag and storage effects due to the furnish- 
ings, contents, and interior walls should 
be regarded as being a problem as im- 
portant as that of these same effects in 
exterior walls. 


P. R. Acuensacu, Washington, D. C., 
remarked that a number of concepts are 
being advanced currently about heat flow 
computations. One is the use of frequency 
of recurrence of low and high outside tem- 
peratures and another concept would ad- 
just the design temperatures. The authors’ 
paper is related to the latter. He believed 
that there is sound reason for using dif- 
ferent outside design temperatures for 
structures of different diffusivities. He 
noted that already there are various values 
of outside design temperatures in THE 
Guipe, and he felt that better guidance 
should be furnished to the user of the 
design data, lest the existing confusion 
become worse. He pointed out that tables 
could be readily prepared which would 
permit putting the authors’ method into 
use. He believed that the proposed method 
possesses enough merit to warrant its con- 
sideration by those who are contemplating 
changes in the existing methods. 


Autnors’ Closure (M. L. Guat*) 
The author agreed that the method does 
not take radiation into account. The paper 
was aimed at outlining a method for sim- 
plifying just one of the factors entering 
into the total heat load not all of them. 
The authors had considered the idea of 
incorporating a modification to take radi- 
ation into account but realized that if they 
did so, the method would not be applic- 
able to both cooling and heating load 
computations. He agreed that the impor- 
tance of taking periodic flow into account 
might not be great so far as the total load 
is concerned, but that so far as the bar- 
riers only are concerned, the difference is 
sometimes great, as the example in the 
paper showed. He felt that the heat stor- 
age of building contents is a wholly sepa- 
rate problem since the contents do not go 
through the same temperature variations 
as the barriers do. He repeated that the 
object of the authors’ method is to sim- 
plify any existing confusion. 


A Theoretical and Experimental 
Study of Liquid-to-Liquid Heat 
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Transfer in Hot Water Heaters, 
by F. W. Hutchinson, L. J. LaTart 
and N. W. Smith 
ASHAE Journat Section, Heating, 
Piping & Air Conditioning, Febru- 
ary 1955, pp. 111-115). 


(published in 


Joun W. James, Chicago, Ill, remarked 
on the need in our literature for this kind 
of information. 


M. L. Guat, Hartford, Conn., asked if 
the authors had performed any similar 
experiments on heaters using tubes with 
very small hydraulic radii 
1/64 in. diameter. 


for example, 


Auruors’ CLosure (F. W. Hurcuin- 
SON) The author had not done any 
work on heaters with the type of tube 
mentioned but remarked that work of this 
character is being done by the heat trans- 
fer group. The object of the paper was to 
report how well the overall heat transfer 
formulas could be used to explain the 
results of a simple problem and any com- 
plicating special conditions had been de- 
liberately avoided. 


Solar Radiation During Cloud- 
less Days, by J. L. Threlkeld and 
R. C. Jordan (published in ASHAE 
JournaL Section, Heating, Piping 
& Air Conditioning, February 1955, 
pp- 117-122). 


C. F. Kayan, New York, N. Y., was in- 
terested in the statement in the paper that 
40 percent of all energy consumed in the 
United States is involved in space heating. 
He wondered if the authors could explain 
this more fully. 


R. W. Haines, Albuquerque, N. M., said 
that in the Southwest, the climate is ideal- 
ly suited for applications of solar energy 
to space heating and that people there are 
vitally interested. A_ twelve-story office 
building in Albuquerque, recently com- 
pleted, is heated by a heat pump and had 
large areas of glass on north and south. 
Recently with outside temperature of 18 
at 9:00 a.m. when heating would be ex- 
pected, actually the whole south side of 
the building was being cooled. 


M. L. Guat, Hartford, Conn., noticed 
that the paper indicated that incident 
solar energy was at a minimum around 
December 15th. If this is a general con- 
dition, he felt it would be helpful, for in 
space heating, the heaviest demands usu- 
ally occur in January. He asked if the 
authors believed that the minimum could 
be expected to be in December in all 
localities. 


Autuors’ CLosure (J. L. Turetketp) 
— The author also regarded New Mexico 
as a locale with excellent possibilities for 
solar heating and felt it was interesting 


to know of an installation with results like 
those presented by Mr. Haines. He be- 
lieved that solar incidence on horizontal 
surfaces would be a minimum about De- 
cember 15 everywhere. However, the situ- 
ation is not the same for vertical surfaces 
and the incident energy is fairly steady 
on south-facing walls in southerly latitudes 
but the minimums do occur in northerly 
latitudes. Dr. Jordan explained how the 
authors arrived at the estimate of 40 per- 
cent of energy requirements mentioned in 
the paper and commented on by Professor 
Kayan. The figures generally were from a 
recent publication concerning the energy 
of the future. He noted that this source 
indicated that by 2000 A.D. about 30 per- 
cent might more nearly represent the sit- 
uation, and that it was predicted that the 
figure would stay at about 30 percent for 
a long time. 


Paths of Horizontally Projected 
Heated and Chilled Air Jets, 
by Alfred Koestel (published in 
ASHAE Journar Section, Heating, 
Piping & Air Conditioning, January, 
1955, pp. 221-226). 


H. B. Norrace, Encino, Calif.. (Wr 
reEN), asked what the author proposed 
should be done regarding unfilled funda- 
mental needs, 


S. F. Gitman, Syracuse, N.Y., (Warit- 
rEN), believed that what should be 
pointed out is that the approximate equa- 
tion, Equation 2, yields better correlation 
than the exact equation, Equation 1, and 
that this should not be expected. He 
wondered if some important factor might 
have been unconsidered in developing the 
equations. He suggested that the results 
from Equation 1 and Equation 2 would 
begin to deviate markedly from each other 
as the slope fixes the angle at values 
greater than about 13 deg. By the time 
the angle became as great as 45 deg, 
Equation 2 would not apply. From this 
it would appear that the approximate 
curve fits better than the exact one. 


W. O. Huesner, New York, N.Y., di 
rected attention to the immediate useful- 
ness of the equations in the present paper. 
However, he also wanted to emphasize the 
value and importance of the work on 
air distribution which has resulted in a 
number of Society papers. He felt that 
bringing the results of all these studies 
into a single research bulletin would be 
valuable and hoped that the project would 
receive serious consideration. 


Autruor’s Ciosure: The author indi- 
cated in reply to Dr. Nottage’s question, 
that he considers that this work is problem 
solving rather than fundamental research. 
The attempt is to take some results of 
fundamental research and to rearrange the 
data to give useful engineering equations. 
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He had no suggestion to offer concerning 
the course of future fundamental research, 
but felt that, as an immediate program, 
more accurate empirical equations could 
be worked out. He felt that these empirical 
equations would be more accurate than any 
analytical equations. 


Air Conditioning of Multi-Room 
Buildings, by R. W. Waterfill (pub- 
lished in ASHVE JournaL Section, 
Heating, Piping & Air Conditioning, 
November 1954, pp. 141-147). 


J. S. Kaine, Fairfax, Va., (Wrirren), 
suggested that Table 2 of the author's 
paper might well have included estimated 
installation costs and finance charges for 
the balance of the air conditioning instal 
lation as components of the important 
overall economy. He would like to hear 
further comment on the characteristics of 
the dual-duct system. He felt that the 
author's final descriptive statement con 
cerning this system should be clarified. 


Atpert GIANNINI, New York, N.Y., be 
lieved that the single duct primary sys 
tem, contrary to the author's statement, 
does not need careful zoning of both ait 
and water. He regarded the single duct 
primary system as an individual room 
control system even though it may, for 
convenience, use multiple sets of apparatus 
These can be and usually are operated as 
a single functional zone. This is possible 
because of a basic design characteristic 
of the single duct primary system, whereby 
flexibility is obtained by scheduling re 
heat of the primary air as a function of 
the outside temperature. Each unit's capac- 
ity can be matched to the load by throt 
tling the water supply at the unit, thus 
affording individual room control and 
avoiding the possibility of over-cooling. He 
believed that the author's Fig. 6 is mis 
leading because of this. Also, experience 
with this system has brought no evidence 
of a humidity problem. 

He suggested that in the author's Fig. 8, 
having to do with a dual-duct one-fan 
system, allowance was not made for the 
operating fact that the room thermostat 
responds to a reduction in sensible load 
by admitting a greater percentage of un- 
dehumidified air from the hot duct, so 
that the room humidity builds up. He 
noted that the formulae in the author’s 
paper for calculating relative humidity in 
rooms served by a dual-duct one-fan sys 
tem imply a steady state condition, where 
as there would be a gradual and con 
tinuous rise in humidity where rooms are 
lightly loaded due to shading or absence 
of lights for any length of time. 

He believed also that the author dis- 
missed too easily operating instability of 
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the dual-duct system which is a volume 
control arrangement. He cited a recent 
magazine article whose author pointed out 
that static unbalance between the hot and 
cold ducts is a cause for concern. He sug- 
gested that such unbalance can be mini- 
mized by combining temperature and static 
pressure control to keep the flow fairly con- 
stant in both supply ducts. Other means 
can be used, but in any case, system 
stability requires more than simple static 
pressure regulation. 

It seemed to him that there was a con- 
flict between the author’s statement that 
a two-fan system is required to minimize 
the amount of undehumidified outside air 
entering the system keeping the hot air 
duct quantities low with elevated tem- 
peratures, and the necessity for keeping 
these quantitites high and the temperature 
low in the interest of maintaining system 
stability. 

He found the author’s analysis of system 
performance in an office building not clear 
as to whether the analysis included both 
periphery and interior sections or only 
a periphery section. 

He suggested that instead of slight 
changes in assumed values of primary 
cubic feet per minute and cold air supply 
temperatures having but a small effect 
on the results, such changes might have 
important effects due to larger ducts, fans 
and motors being needed. 

To him, the air requirements indicated 
in the author’s paper for a double-duct 
system seemed low at 1.12 cfm per square 
foot and he introduced a numerical analy- 
sis indicating that this figure might be 
ten per cent greater. 

He noted that the author had not stated 
the basis for arriving at the difference in 
the operating hours of the refrigeration 
plant used in the paper. He believed that 
this basis should be stated in order to do 
away with questions which otherwise arise 
in connection with Figs. 10, 11 and 12. 
In the absence of such a basis, he believed 
that a difference in refrigerating operating 
hours might more reasonably be in the 
order of 10 to 15 percent instead of 33 
percent. 

For purposes of comparing the operating 
costs of pumping fluids, he presented some 
figures for a single-duct primary system 
and a dual-duct system which led him to 
the conclusion that in the office building 
in the author’s example, the horsepower 
requirements for this purpose would be 
260 for the single-duct primary system 
and 492 for the dual-duct system. This 
appeared to him to be a large penalty to 
pay for any possible saving in refrigera- 
tion operating costs. 

He knew of no basis for stating that a 
dual-duct one-fan system is generally lower 
in initial cost than a single-duct primary 
system and believed that a first cost eval- 
uation comparison should include relative 
space requirements. He believed also that 
the space occupied by risers and the space 
occupied by fans would be larger for a 
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dual-duct system than for a_ single-duct 
primary system. He was also of the opin- 
ion that it would be difficult to substantiate 
relative cost figures covering operating 
and maintenance supervision. Figures of 
this nature as kept by building operators 
are available for certain single-duct pri- 
mary system installations and he would 
be interested in seeing comparable data 
for large dual-duct systems. 


M. G. Kersuaw, Philadelphia, Pa., 
(Written), asked that the author com- 
ment on several questions which had oc- 
curred to him. First, does the author have 
data which he could present showing a 
comparison of the required space for each 
system? Second, since the operating costs 
shown in the author’s Table 1 seem higher 
than those shown elsewhere on moderni- 
zation of office buildings, he would like 
to raise this point since the author seemed 
to indicate that the system which he 
describes would have a lower operating 
cost. Third, he would like the author's 
explanation of how cross zone contam- 
ination is combatted with recirculation of 
the supply air. Fourth, would the author 
describe details of the design of outlet 
which insures against stratification of the 
two air streams? 


S. R. Lewis, Chicago, IL, (Writren), 
considered the single-duct primary system 
admirable for exterior rooms, but in cities 
like Chicago where there are rapid changes 
in outdoor temperature, considerable time 
and some skill by the operator are needed 
to change the water temperature from 
re-cool to re-heat. Interior spaces usually 
require separate treatment. It seemed to 
him that the dual-duct system can be con- 
sidered a logical sequence of the hot-deck 
cold-deck heating and ventilating plants 
long used in school buildings, where each 
classroom had a thermostat to adjust a 
double blade damper to admit cool or 
warm air. Based on experience in modern- 
izing old hotel guest rooms, it seems that 
the separate air supply ducts can be furred 
above corridors about as readily as can 
a single-duct supply. He was not familiar 
with any acceptable experience using high 
pressure central air supply intermittently 
readjusting air volume to obtain individual 
room temperature control. It seemed to 
him that room-unit systems with a fan, 
coil and filter in each unit operating re- 
circulating with a small amount of outside 
air mixed, probably involved the lowest 
investment for an old building. The room- 
unit coil receives chilled water in summer 
and hot water in winter. He believed 
that experience amply justified the author's 
objections to the room-unit method. He 
added some comments by E. P. Heckel, 
Chicago, Ill., who is currently participat- 
ing in proposed revisions of the Chicago 
Ventilation Code, and who pointed out 
that the codes in some cities such as Chi- 
cago require that more than 0.2 cfm of new 
air per square foot of floor area be supplied. 
Also, he believed that recent observations 
would place the summer design condition 
at 76 db and 65 to 70 RH, rather than 
the 80 F and 50 percent RH used in 
the author’s illustrations. 


F. W. Cuamsers, Toronto, Ont., Canada, 
(Written), called attention to the point 
that the dual-duct one-fan system as de- 
scribed in the author’s paper is covered 
by a Canadian patent and its use in 
Canada would require licensing. 


R. P. Cook, Rochester, N.Y., (Warir- 
TEN), had a feeling that many designers 
do not design, calculate and compare the 
economies of several systems before de- 
ciding which one to use. He noted that 
the author had not included any state 
ment about the technical qualifications of 
the operating superintendent—an _ impor- 
tant factor. No matter how good the system 
or the installation, lack of skillful opera 
tion could result in high operating costs. 
Even the best contrels need to be under- 
stood by the operating personnel or they 
may fail. Unfortunately, competent opera 
tors are not always available and the 
designer must take this into account, for 
simplicity of operation is more important 
than perfect design. Beyond certain rules, 
economical operation depends on the in- 
telligence and skill of the operator as well 
as on the complexity of the design. 


AuTHOoR’s CLosure: The author found 
the comment by Mr. Cook concerning the 
operating skill and labor requirements to 
be both pertinent and well stated. Simpli- 
fication of operation is always desirable 
and a decision should be made on the 
basis of an analysis including it among 
the factors. He believed, as implied by 
Mr. Lewis’ comments, that the instant 
availability of warm or cold air, as pro- 
vided by the dual-duct 
basic for best results in multi-room build- 
ings. He noted with interest Mr. Heckel’s 
comment concerning the amount of venti- 


system, seems 


lation air required by certain city codes, 
but could see no scientific or experience 
data to justify tendencies toward high 
ventilation rates. The chief objection to 
extensive ventilation is that it is so ex- 
pensive in installation and operating costs. 
He observed that as a matter of personal 
experience he had noted that 76 db seems 
too cool for sleeping and 65 RH seems too 
humid for working. He regretted that it 
had not been possible to supply more 
data on construction and financing as 
suggested by Mr. King, but was not able 
to furnish additional data on this. Also, 
as regards the question raised by Mr. 
King concerning the matter of heat trans- 
fer from an occupied room to an unoccu- 
pied room, the air from the unoccupied 
room simply returns to the recirculating 
fan and is made available to the warm 
air duct. As regards Mr. Kershaw’s point 
concerning rentable space occupied by the 
two systems, he felt it was very small 
and from what he could determine the 
difference between them was negligible. 
The dual-duct system does occupy per- 
haps one half of one percent more rent- 
able area under average conditions. He 
believed that the reason why his figures 
on operating costs seem higher than those 
previously published is that the present 
study is based on a ten-hour day and on 
maximum occupancy during that whole 
period. With further reference to Mr. 
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Kershaw’s question about combatting cross 
contamination, he believed that the only 
way to combat cross contamination would 
be to live in isolated cells. The principal 
way to avoid stratification is to make 
sure that warm and cooled air are mixed 
prior to the outlet so that the outlet air 
is uniform in temperature. He regretted 
that time did not permit answering all 
the points in Mr. Giannini’s discussion, 
and he had not meant to imply in his 
paper that the single-duct primary system 
requires zone control. He had meant that 
what is usually wanted is to have air 
and cooled water in certain zones sepa- 
rated. It was undesirable to put a south 
unit and an east unit or an interior unit 
on the same primary air and water risers. 
In Figs. 6 and 7, his intention was not 
to indicate over-cooling. His analysis was 
intended to determine the fundamentals 
and the line to indicate reheat shows 
what takes place to avoid over-cooling. If 
no reheat is supplied by either outside air 
changes or otherwise, then the over-cooling 
would be a tendency. As regards quan- 
tities of air used in dual-duct systems, he 
would like to have a calculation to find out 
how a greater value is needed than by 
taking 25 Btu of sensible heat per square 
foot of floor area, taking the specific heat 
of the air, the temperature rise and de- 
termining the weight and volume of air 
required. In either of the systems, the 
air volume and the water quantities must 
be estimated, particularly the air volume 
for the maximum loads in the various 
rooms. In other words, the unit in each 
room must be capable of handling the 
peak loads in that room and which are 
separate from the combined maximum 
loads which the refrigerating plant and 
the heating plant must accommodate. 


Effects of Weather Conditions 
on Cooling Unit Operation in a 
Residence, by H. T. Gilkey, W. S. 
Stoecker and S. Konzo (published in 
ASHVE Journat Section, //eating, 
Piping & Air Conditioning, Decem- 
ber 1954, pp. 113-120). 


C. H. Neman, York, Pa., (Written), 
said that home cooling requirements need 
special consideration, different from com- 
mercial cooling. Applying the same con- 
siderations frequently results in over- 
engineering the residential job with cost 
too high, equipment too large, no cooling 
tower space and no means for water 
disposal. Potentials cannot be realized un- 
less the majority of home owners can 
afford the expense. He believed that the 
author had presented facts in his paper 
tending to confirm the wisdom of using 
undersized cooling equipment. The data 
seemed to indicate that the compressor and 
blower should be operated continuously or 
nearly so. One way would be to size the 
equipment in such a manner that it would 
just carry the load. He called attention to 
the point that he knew of installations in 


homes where the occupants report satis 
faction with 14% hp air-cooled units but 
heat gain calculations show that 2 hp is 
needed. Some of these installations are 
houses of 1000 sq ft floor area and inside 
temperature is kept at 80-85 F with 106 
F outside dry bulb. He did not mean to 
advocate a movement to undersize all 
home cooling applications, but believed that 
additional studies should be made to firm 
up the sizing procedures. He noted also 
that the paper pointed out the need for 
better means of estimating annual operating 
costs. The paper indicated that mean daily 
temperature is a basis for estimating this, 
but it does not show how to relate the data 
to hours of compressor operation. He be- 
lieved that a method should be developed 
similar to that used in estimating fuel 
consumption by degree-days and could be 
in terms of degree-days per hour of com- 
pressor operation. The value of this factor 
would be different for each type of in 
stallation. Much additional data would be 
needed, as mentioned by the authors 


S. A. Hemer, Washington, D. C., 
(Written), called attention to the point 
that the data in Table 2 showed very well 


how greatly the severity of summer 
weather varies from year to year, with 50 
days having temperatures above 90 F in 
1936 as against only 19 such days in 1935. 
doubtful 


value with such variations. He believed 


Temperature averages are of 
that the idea of incidence of occurrence 
is to be preferred as it gives the designer 
some choice and lets him tell his client of 
the choice he is making. He also felt that 
instead of a single load index using dry 
bulb temperature as mentioned by the 
authors, an index should combine both 
dry and wet bulb into a combined outdoor 
temperature and thus give some effect to 
the important element of moisture load. 


K. T. Davis, Cleveland, Ohio, (Warir- 
TEN), felt that the paper with its prede- 
cessor had contributed significant informa- 
tion as to how an existing warm air heat- 
ing system can be converted to an all-year 
plant. He believed that annual variations 
in summer conditions are so great that 
most predictions of operating cost should 
be qualified on the basis of a cents per 
degree-day or cents per degree-hour basis, 
and that such values might be applied to 
local weather experience with logical ex- 
planations of possible deviations. He also 
asked if the author could add information 
on a couple of points. Was it to be as- 
sumed that the humidity ratios in Fig. 4 
were obtained with instruments in the 
rooms rather than in the return ducts as 
in Fig. 5? Second, could the authors ex- 
plain the basis for stating that the pres- 
sure losses in the system are approximately 
double those used in the original design 
for the duct system for heating? 


G. V. Parmeter, Cleveland, Ohio, 
(WriTTEN), was especially interested in 
the problem of correlating hours of com- 
pressor operation with outdoor weather 
conditions. The difficulty of using a single 
index is great since the load depends on 
four factors. He suggested that solar radia- 
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tion received on a horizontal plane might 
be suitable for the radiation factor. Either 
maximum daily dry bulb or mean dry 
bulb might be used as a second factor, 
while mean or maximum wet bulb would 
indicate the magnitude of the heat gain 
due to infiltrating sensible and latent heat. 
If arbitrary ranges in the values of each 
of these factors were set up, hours of com 
pressor operation could be classified for 
simultaneous values of these weather fa 
tors. With enough data it might be possible 
to plot hours of operation against one 
variable with the other two held constant. 
Inclusion of wind velocity might not be 
needed if day-to-day variations in wind are 
small. A practical method for evaluating 
operating costs is urgently needed and the 
authors’ method may serve for interim use. 
However, the authors’ datum of 65 F con 
trasted with Dr. Gilman’s suggestion of 
70 F 


thorough analysis before cooling degree 


indicates the need for a more 


days are calculated. The suggested method 
requires much data and has the disadvan 
tage that it ignores heat and moisture 
storage. Nevertheless, such a 
might shed additional light on the subject 
and lead to a more suitable basis. Another 


proc edure 


method would be the use of a_ thermal 
circuit, which method offers great advan 


tages. 


AuTHors’ CrLosure (H. T. Gitkey): 
Ihe author indicated that in the absence 
of a check he believed the cooling water 
flow rate varied from 2 to 24% gpm de- 
pending on the load per minute. Water- 
conserving devices were not used; water 
was taken from the mains, passed through 
the unit and discharged to the sewer. He 
did not have information available on 
power consumption. He believed that the 
temperature instruments for the data in 
Fig. 4 were located in the return duct the 
same as in Fig. 5. The figures given are 
averages of dry-bulb and wet-bulb tem 
perature over a 24-hr period. As regards 
the matter of static pressure, the duct 
system was designed for handling 560 cfm 
for heating and 800 cfm for cooling. 560 
cfm times the square root of 2 gives 800 
cfm, thus indicating that the static pres 
sures were substantially what would be 
expected from the friction charts. As re 
gards the matter of index of operating cost, 
he felt that there were many variables 
involved including weather variables and 
local considerations. He did not mean to 
suggest that the figures in the paper 
should be used as a basis for prediction. 
In the residence, no fresh air was used 
although it would need to be in other types 
of buildings. If the residence were operated 
occupied then use of fresh air might be 
necessary. Also, it seemed to him that 
since no attempt was made to control the 
indoor wet bulb, and since he believed 
this is common practice in residences, he 
was of the opinion that variations in the 
wet bulb did not contribute greatly to the 
action of turning the unit on and off. 
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S. R. Lewis, 50-Year Member, Honored by Illinois Chapter 


S. R. Lewis, who was president 
of the Society in 1914 and recipient 
of the F. Paul Anderson Medal in 
1951, was honored for his 50 years 
of ASHAE membership at the 
January meeting of the Illinois Chap- 
ter. Pres. G. V. Zintel called upon 
John W. James, ASHAE first vice 
president, to make the formal presen- 
tation to Mr. Lewis of the scroll 
prepared by the Society. Vice Presi- 
dent James outlined Mr. Lewis’ il- 
lustrious career, and, in covering 
early events, described a meeting in 
1906 when Mr. Lewis and 13 others 
petitioned for the formation of the 
Illinois Chapter. On behalf of the 
Chapter, President Zintel presented 
Mr. Lewis with a gold desk set, in- 
cluding an inscribed name plate. 


After accepting these honors, Mr. 
Lewis spoke on Equipment Room 
Design, interweaving historical fact 
and personal recollection. His talk 
contained the following highlights of 
particular interest. 

I was ordered to speak at this meeting 
especially because it is the commencement 
of a fifty-year membership in the Society. 
During that period, of course, I have spok- 
en at several chapter meetings on various 
subjects. I remember one of many years 
ago that reverberated until it reached the 
Paris edition of the London Illustrated 
PRS dhs cictncceu. I looked at an old 
photograph dated 1906 in my office. It 
shows a dinner meeting of this Society in 
Chicago. Following this meeting we organ- 
ized the Illinois Chapter, which was the 
very first chapter. There are old faces and 
young faces in that picture. The old faces 
are those of loved friends who have gone 
on ahead. An arresting number of the 
young faces in this picture, however, also 
are those of men now dead. All of the men 
at the table at which I sat have gone. 
The founders of many large organizations 
that still continue in prominence and ef- 
fectiveness were present. Engineers, manu- 
facturers, contractors, editors, and edu- 
cators were represented... 
Many direct radiation steam heating sys- 
tems in 1905 used single pipe connections. 
Every radiator had a great big combined 
feed-return pipe and a troublesome hissing- 
spitting air escape valve. The tendency 
was to seal the remote ends of the supply 
mains to wet return mains below the water 
level in the boiler . 

iret . In 1906 we heard much 
about a vacuum system of steam heating, 
in which the ever-helpful Warren Webster 
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of Philadelphia was a pioneer. The end of 
each steam main and every radiator had a 
separate outlet for condensate and air. The 
pipes from these outlets joined a separate 
return main pipe with a one-way current, 
as distinct from the original steam pipe 
which theretofore had been asked to trans- 
port both steam and condensate in two-way 
currents in the same pipe 

A Chicago competitor 
of Webster made a great big float type 
vacuum trap called a Belvac Thermofier. 
C. A. Dunham of Chicago, later of 
Marshalltown, developed a new kind of 
vacuum trap that employed thermal ex- 
pansion of a liquid inside a corrugated 
bellows and this type of trap tended to 
take the place of the clumsy and costly 
float device, especially on individual heat 
a The Dunham idea 
worked well, and worked better yet after 
especially effective electric vacuum pumps 
were developed to replace the older re- 


Yankee 
named Jennings, who perhaps, like myself, 
had milked cows when a boy, found that 
if one swings a pail nearly full of milk 
at sufficient velocity, no milk will spill. 
He caused condensate to be swirled inside 
an encasement at so rapid a rate that the 
same sert of force that kept the milk in the 
pail, could cause spilling of a small part 
of the condensate and thus could induce 
air from the return pipes and replacement 
condensate to enter the pump. This prin- 
ciple of a centrifugal pump for handling 
air, plus liquid, is widely employed. 

the Illinois 
Chapter was founded, the ratings of fans 
and boilers and radiators were fantastic. 
remember making a 
study of cast-iron sectional boiler ratings 
about 1910 and publishing the results. 
The variations in ratings of boilers by 
competitive manufacturers were indeed 
startling and bore very little consistency 
to the heat absorbing surfaces, or to the 
efficiency of the interior water circulation, 
or even to the grate area. The revolu- 
tionary redesign of the American Radiator 
sectional cast-iron boiler of about that 
time, in which the rate of coal burning 
was proportional to the boiler rating, was 
a potent start toward reliability 

is an illuminating 
experience even in modern times, to sub- 
stitute, in a steam boiler, mechanical and 
positive circulation of the water within 
the boiler, instead of the sluggish and 
often erratic thermal circulation. 

The ratings of centrifugal fans, as of 
1900, similarly bore little relation to the 
total pressure that they must overcome. 
The engineer who selected a certain size 
fan was expected to guess how much to 
discount the rating of each competitive 
manufacturer. The housings of such fans had 


engineer 


relatively small discharge outlets. In some 
cases it was the custom to compute the 
air delivery per inch of fan housing width. 
If one wanted more air than that promised 
for delivery by the regular size fan, he 
divided the rated or assumed air volume 
delivered, by the inches of housing width 
and then increased the fan wheel and the 
housing width as many inches as _ the 
figures showed to be desirable. He did 
this without increasing the size of the fan 
inlet or the wheel diameter. This resulted 
in an occasional fan so wide that enough 
air couldn’t enter through the intake to 
satisfy the outlet 
Chicago schools were 
heated by all-indirect fan systems, usually 
with boilers operated at about 100 pounds 
steam pressure. The fans and pumps were 
run by steam engines and the exhaust 
steam was condensed in the blast coils. 
Nowadays most venti- 
lating systems are designed with means of 
removing part of the dust and soot that 
enters with air from out-of-doors......... 
do not remember 
much about air filters of 1908, except that 
coarse pieces of coke were held by wire 
screens across airways and were sprayed 
with water. This scheme was not success- 
ful. A foreign engineer had some screen 
pockets of decidedly close mesh that sup- 
ported hundreds of little metal ferrules 
like those that hold the eraser on a low 
priced wooden pencil. These ferrules were 
coated with an oil-like substance and it 
was claimed that air forced around them 
would lose most of the dust. 

That such an air filter could do any 
good seemed unbelievable. Yet it was the 
grandfather of all the best air filters of 
today in that it exemplified the principle 
that dust, like snow, will fall out of a 
wind-eddy to leeward of an obstruction. 
The dust collects behind the ferrules or 
hairs or glass fibers or snow-fences and the 
relatively clean air passes on 

The Society always 
has played a major part in eliminating 
guess work in the design of heating and 
ventilating apparatuses and in promotion 
of health and comfort. Our research ac- 
tivities have been outstanding, in that the 
Society encouraged participation in re- 
search by engineering faculty members 
of universities, and that it aided in design- 
ing laboratories and aided in financing 
their activities. Our leading members have 
been notable for giving freely of their 
time and brains in developing our own 
researches. ” 

This Society is outstanding, the world 
over, for the rational development of the 
basic data for heat transfer, combustion of 
fuel, conditioning of air for ventilation, 
control of temperature for heating and 
cooling, removal of dust, and elimination 
of smoke 
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@ ARIZONA: Speaking at the February 
meeting, Pres. John E. Haines, Minneapo- 
lis, Minn., predicted the progress of the 
heating and ventilating profession in The 
Next Ten Years. He also described the 
new regional plan. President Haines was 
introduced by J. B. Hoaglund. Attendance 
47. Attendance ratio 0.62. 


@ ATLANTA: Pres. J. M. Lazenby pre- 
sided at the joint ASRE-ASHAE February 
meeting. 

Herb Diffenbaugh, American Blower 
Corp., spoke on the use of fans in air con- 
ditioning and industrial applications of 
fans. Attendance 95. 


@ BALTIMORE: Automatic Controls was 
the title of a film presented in February 
by William Law and J. F. Maienshein. In 
addition to the film, three recording in- 
struments were put on display. Mr. 
Maienshein answered questions following 
the presentation. J. K. Wolford, chairman 
of the program committee, introduced the 
guests. 

Pres. E. H. Taze reported to the mem- 
bers on the Society’s 61st Annual Meeting 
in Philadelphia. Attendance 45. 


@ CENTRAL NEW YORK: L. G. Miller, 
dean emeritus of engineering, Michigan 
State College, East Lansing, Michigan, 
was introduced by D. L. Mills at the 
February meeting. Mr. Mills called atten- 
tion to the many honorary societies of 
which Dean Miller is a member and to his 
prominence in the field of warm air heat- 
ing engineering. 

Ably presenting his topic, the heating 
of commercial and industrial buildings 
with warm air, Dean Miller gave his 
audience interesting and educational in- 
formation. He stated that there is a move- 
ment afoot in Michigan for the operation 
of the public schools twelve months each 
year, rather than the customary nine 
months, in order to get the maximum bene- 
fits from the school buildings now available. 
Following his address, Dean Miller an- 
swered questions from the members pres- 
ent, Attendance 33. Attendance ratio 0.23. 


@ CENTRAL OHIO: Society First Vice 
Pres. John W. James, Chicago, IIl., out- 
lined the national picture of Society activi- 
ties at the meeting in February. H. W. 
Alyea, chief field engineer, Johnson Service 
Co., Milwaukee, Wis., spoke on automatic 
control. 

Treas. T. R. Walker announced that the 
treasury was in need of rejuvenation. Mo- 
tions were carried that a donation be made 
by all members and that the dues for 


*Note: The attendance ratios shown repre- 
sent the membership attendance divided by the 
chapter membership. These ratios will be useful 
as a partial indication of interest shown by local 
chapter members in various types of subjects pro- 
grammed by the various chapters and may be 
useful in deciding on subjects for chapter meet- 
ings. 


Meetings" 


1955-56 be raised. Attendance 47. Attend- 


ance ratio 0.27. 


@ CINCINNATI: Coffee speaker at the 
February meeting, A. W. Edwards, en- 
titled his slide presentation Westward and 
How! Mr. Edwards, who was introduced 
by R. S. Rose, meetings chairman, also 
reported on the success of the 6Ist Annual 
Meeting in Philadelphia. 

After adjournment to the meeting room, 
J. A. Lamb introduced the guest speaker, 
R. J. McGinnis, editor-in-chief, Farm 
Quarterly, who explained Why Communism 
Won't Work. Attendance 47. 


@ CONNECTICUT: Previous to the Feb- 
ruary meeting which was held in Water- 
bury, about 40 members made an inspec- 
tion tour of the tube rolling mills of the 
American Brass Co. and were given dem- 
onstrations of the methods of extruding 
copper and brass tubing. 

Henry Voegeli, development engineer, 
American Brass Co., talked at the meeting 
on the use of the heat pump, following 
with slides demonstrating its use. 

A detailed report on his trip to the 61st 
Annual Meeting in Philadelphia was given 
by G. F. Nieske. Attendance 66. Attend- 
ance ratio 0.38. 


@ DELTA: A meteorologist, 
Nash Roberts, was the February guest 
speaker, introduced by Theodore Offner. 
Mr. Roberts’ talk was to have been 
Weather, the Basis of the Air Conditioning 
Business. Explaining that this was an 
understatement, since weather is the basis 
of everything, he deviated from this topic 
to discuss more carefully the exact duties 
of a consulting meteorologist. The talk was 
highly informative. 

Also at this meeting, J. S. Burke, mem- 
ber, Chapters Conference Committee, re- 
ported on the 61st Annual Meeting, em- 
phasizing the efforts made to bring the 
1960 Annual Meeting to New Orleans. 
Walter Cooke, alternate member, an- 
nounced that Mr. Burke had been elected 
chairman, Chapters Conference Committee, 
and called for a round of applause. At- 
tendance 67. Attendance ratio 0.33. 


consulting 


@ EMPIRE STATE CAPITAL: Among 
the February visitors were many engineers 
from industrial plants in the area who took 
part in the question and discussion period 
following the presentation. M. E. Waddell 
introduced the speakers, A. Heckman, vice 
president, Therm-O-Wheel, Inc., Far Rocka- 
way, N. Y. and H. N. Crowell, chief engi- 
neer, D. L. Dineen Sales and Service 
Corp., Jamaica, N. Y. The members agreed 
that the talks and demonstration with 
working models made one of their most 
interesting meetings. 

Pres. E. C. Doyle read a letter from 
L. N. Hunter, retiring Society president, 
and reported on the Annual Meeting in 
Philadelphia, outlining the redistricting 
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plan in detail. He also pointed out that, 
according to the Society's annual report, 
Empire State Capital is seventh from the 
lowest in chapter membership and second 
from the highest in attendance. Attendance 
35. Attendance ratio 0.23. 


@ JLLINOIS: The meeting committee 
chairman, R. O. Nelson, introduced H. H. 
Yousoufian, research engineer, Air Devices, 
Inc., New York, N. Y. at the February 
meeting. Mr. Yousoufian talked on A 
Common Sense Approach to Two Modern 
Air Distribution Systems. Stressing the 
fundamental concepts of air distribution 
throughout, Mr. Yousoufian began with an 
outline of the requirements for designing 
a good air jet and followed with the type 
of motion induced around the jet and the 
room proper. 

In speaking on the performance of con- 
tinuous strip diffusers, he said that the 
points to be considered are the turbulence 
introduced, dispersion and aspect ratio. 
Slides were used to illustrate how they 
react when applied to ceiling applications. 

The use of strip diffusers for under 
window applications also was discussed. 
Wiping exposed areas with conditioned air 
aids in the reduction of down drafts, ac 
cording to Mr. Yousoufian. 

Circular diffusers and problems involving 
their use for heating and cooling, including 
such points as height of the diffuser from 
the floor, diffusion temperature and dis- 
charge air velocity, were covered. All of 
these were illustrated by specific examples, 
and methods of correcting faulty installa- 
tions were recommended. 

Rectangular and square diffuser loca- 
tions were considered and were illustrated 
by slides using smoke tests that outlined 
the air pattern. 

The speaker emphasized the importance 
of field testing and measurements. To be 
useful, the measurements must be properly 
interpreted, since adjustments made in 
accordance with such readings may have 
great effects on the overall system perform- 
ance, Mr. Yousoufian concluded. 

A letter of resignation from J. F. Cum- 
miskey, treasurer, was read by Pres. G. V. 
Zintel. President Zintel expressed the re- 
grets of the Illinois Chapter on losing such 
a fine officer, but also congratulated him 
and wished him God-speed in his new posi- 
tion. A unanimous ballot elected H. E. 
Anderson to replace Mr. Cummiskey as 
treasurer. This, in turn, left an opening 
on the board of governors which Herbert 
Kreisman was unanimously elected to fill. 
Attendance 105. 


@ INDIANA: The program chairman, 
J. M. Teskoski, introduced John W. James, 
first vice president, Chicago, IIl., as Febru- 
ary guest speaker. Vice President James 
posed the question, Does Air Conditioning 
Provide a Healthful Indoor Environment? 
At the end of his informative talk, he 
urged that the ASHAE members, as a part 
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of the heating and air conditioning profes- 
sion, strive for better comfort, health and 
economy for the general public. 

E. B. Katz, president, Purdue Student 
Branch, reported on visits made by his 
group to industrial plants and announced 
a substantial increase in membership. On 
the same subject, W. L. Kercheval made a 
plea to all chapter members to submit 
names of qualified prospects to keep chap- 
ter membership at the highest possible 
number. 

Pres. P. O. Patterson called upon Ll. W. 
Cotton to report on the research program 
conducted by the Indiana Chapter on 
Steam Consumption of Buildings. The 
Committee on Research received the work. 
Attendance 50. 


@ INLAND EMPIRE: Vice Pres. F. W. 
Jenkinson, program chairman, introduced 
H. J. Reeves, who was in charge of the 
February program. Mr. Reeves presented 
A. B. Martin, Washington Water Power 
Co., as guest speaker. Giving a compre- 
hensive coverage of utility companies’ 
problems, Mr. Martin discussed electric 
heat, heat pumps and the load factor. He 
also gave a detailed picture of experiments 
performed in residential heat pump appli- 
cations. 

L. E. Marque, alternate member, Chap- 
ters Conference Committee, reported on 
his trip to the 6lst Annual Meeting. At- 
tendance 30. 


@ KANSAS: New Approaches to the 
Problems of Home Air Conditioning were 
presented by L. C. Ginn, merchandising 
manager, The Coleman Co., Inc., Wichita, 
Kan., at the February meeting. Vice Pres. 
A. B. Newton introduced the speaker, and 
reported on the Annual Mecting in Phila- 


delphia. Attendance 27. 


@ KANSAS: A brief preview of the pro- 
gram for the January meeting was given 
by R. S. Lowensohn, assistant chief engi- 
neer, O. A. Sutton Corp., Wichita, Kans. 
This program consisted of a guided tour 
of the Sutton Corp. factory, including 
complete inspection of the methods of 
manufacture. Attendance 71. 


@ KANSAS CITY: Prof. Linn Helander, 
head, department of mechanical engineer- 
ing, Kansas State College, Manhattan, 
Kans., spoke in February on Downward 
Jets of Heated Air. Vice Pres. A. S. Hurt, 
Jr., presented Professor Helander, who is 
a Kansas City Chapter member. 

The activities at the Philadelphia Annual 
Meeting and the new regional organization 
plan were covered by Pres. F. K. Ladewig. 
J. E. Miller, chairman, special events 
committee, showed the Chapter members 
the presentation of beautiful color placards 
he had shown the Council, inviting them 
to select Kansas City as the location for 
the 1960 Annual Meeting. President Lade- 
wig congratulated Mr. Miller and his com- 
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mittee on their exceptionally good work. 
Attendance 93. Attendance ratio 0.37. 


@ MANITOBA: Future plans for the dis- 
tribution of gas in Winnipeg were re- 
ported by F. W. Satchwill, general sales 
manager, Winnipeg Central Gas Co., at 
the February meeting. Mr. Satchwill was 
introduced by A. W. Moss and was ex- 
tended the appreciation of the chapter 
by J. F. Bertram. 

Pres. G. T. Christie spoke on his trips 
to Philadelphia and Toronto. The new 
regional organization plan was of partic- 


ular interest. Attendance 25. 


@ MIAMI VALLEY: A discussion of pro- 
posed revisions to the state building code 
at the February meeting emphasized the 
importance of school codes and their strict 
application. The safety of children was 
of primary concern to all. It was pointed 
out that school codes must still conform 
to public utility rulings on fuel uses. T. R. 
Walker urged that the role of technical 
societies in insuring the safe construction 
of schools should be continued. D. E. 
Tullis presided. Attendance 44, 


@ MICHIGAN: M. H. Stern, president 
and general manager, Auto-Therm Manu- 
facturing Co., Detroit, spoke in February 
on Industrial Direct-Fired Space Heaters. 
Comparing direct-fired with other indus- 
trial heating methods, he discussed the 
principal design features, the engineering 
of direct-fired heater installations, and the 
advantages of this type of equipment. 
Attendance 64. 


@ MINNESOTA: A standing ovation was 
given to John E, Haines, Minneapolis, 
Minn., at the February meeting in recog- 
nition of his election as president of the 
Society. Chapter Pres. J. A. Craig offered 
his congratulations to President Haines 
and reported on the Chapters Conference 
Committee meetings at the 6lst Annual 
Meeting of the Society. 

E. F. Snyder, Jr., technical sessions 
chairman, reported on papers presented 
at the Annual Meeting. Thirteen papers 
were given, three by members of the Min- 
Chapter, on air cleaning, heat 
G. Vogt 


nesota 
transfer and solar radiation. F. 
reported on the Exposition. 

Appointment of Wallace Brush, B. J. 
Mulcahy and B. F. McLouth to act as an 
auditing committee was announced by 
President Craig. 

At the close of the business meeting, 
J. S. Locke introduced N. E. Bueter, con- 
sulting engineer, Chicago, who spoke on 
the Relationship between Engineers, Con- 
tractor and Owner. Attendance 75. 


@ MONTREAL: Temperature, turbulence 
and time are the three “T’s” that govern 
good combustion, according to R. L. Broad, 
manager, combustion engineering depart- 
ment, Rochester & Pittsburgh Coal Co. 
(Canada)Ltd. Secy. S. R. Plamondon in- 
troduced Mr. Broad in January when 
he spoke on Smoke and Flue Dust Con- 
trol. While ably discussing his subject, 
Mr. Broad also illustrated with slides show- 


Heating, 


ing methods of combating smoke produc- 
tion. Attendance 61. Attendance ratio 0.23. 


@ NEBRASKA: A Nebraska Chapter mem- 
ber, H. H. Ulrich, chief smoke regulation 
engineer, City of Omaha, Sanitation Com- 
mission, was introduced at the February 
meeting by M. F. Stober, program chair- 
man. Giving A Bird’s-eye View of the Los 
Angeles Smog Problem. Mr. Ulrich illus- 
trated with moving pictures taken in the 
Los Angeles area. Attendance 27. 


@ NEW MEXICO: Guest speaker at the 
February meeting, Pres. John E. Haines, 
Minneapolis, Minn., covered the events 
of the past ten years in the Society and 
in the heating and air conditioning pro- 
fession and predicted what could be ex- 
pected in The Next Ten Years. 

Chapter Pres. J. H. Van Alsburg ap- 
pointed R. G. Merryman as chairman of 
the nominating committee, with J. M. 
Huff as a member. R. W. Haines reported 
on the Chapters Conference Committee 


meeting held Philadelphia. Attendance 52. 


@ NEW YORK: E. R. 
of research, and T. B. Fenzel, industrial 
liaison representative, were introduced to 


Kaiser, director 


those in attendance at the February meet 
ing by Vice Pres. Albert Giannini who 
presided. Mr. Kaiser gave a brief outline 
of the present research projects of the 
Society and explained the objectives of 
the enlarged program of research planned 
for the immediate future. 

S. C. Segal, general sales manager, 
Kramer Trenton Co., Trenton, N. J. spoke 
on the Application of Air-Cooled Condens- 
ers to Large Capacity Refrigeration and 
Air-Conditioning Systems. Mr. Segal in- 
vited the audience to suggest the topics 
to be covered in his talk. The speaker 
indicated that air-cooled condensers could 
operate anywhere in the United States. 
He cited the advantages of air-cooled con- 
densers over water-cooled condensers as 
availability of elimination of 
water line connections, freedom from col- 
lection of dirt, low operating and instal 
lation costs, and the ability to perform in 
all extremes of temperature. H. S. John- 
son, chairman of the nominating committee, 
Attendance 60, At- 


location, 


presented his report. 
tendance ratio 0.13. 

@ NORTH JERSEY: Audience partici- 
pation hit a new high following a provoc- 
ative talk in February by V. D. Wissmiller, 
manager, industrial building 
Minneapolis-Honeywell Regulator Co., Min- 
neapolis, Minn., on thermostatic control 
of air-conditioning systems through elec- 
tronic devices. Vice Pres. C. H. Smith 
introduced the guest speaker. 

W. M. Vidulich, public relations director, 
introduced by Pres. H. M. Patrick, spoke 
on the attendance and financial success 
of the 6lst Annual Meeting. President 
Patrick, member, Chapters Conference 
Committee, outlined the activities of the 
business sessions at Philadelphia. 

A letter from L. N., 


president, read at the meeting expressed 


controls, 


Hunter, retiring 


appreciation for the Chapter’s cooperation. 
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President Patrick announced appointment 


of the following nominating committee: 
A. A. Bearman, chairman, R. A. 
and H. S. Wheller. 


Lenaz 


@ NORTH TEXAS: P.N. Vinther, Dallas, 
Tex., gave a delightful and highly non- 
technical report in February on the Euro- 
pean trip which he and his wife took last 
year. During their 108-day tour, the Vin- 
thers occupied 64 different beds and 
traveled 30,000 miles—3000 miles by air, 
8000 by water, 1000 by train, 500 by bus, 
7500 by auto, and 10,000 miles on foot. 
Mr. Vinther’s final statistic was the im- 
pressive accumulation of 20 lbs. of lite 
rature. Ross Zumwalt had introduced Mr. 
Vinther to his audience. 

Secy. G. H. Meffert, member, 
Conference Committee, reported on the 
committee meetings at the 6lst Annual 
Meeting. Attendance 121. Attendance ratio 
0.47, 


Chapters 


@® NORTHEASTERN OKLAHOMA: 
Shock and noise control of air-condition- 
ing equipment was the subject of a talk 
by D. H. Vance, Korfund Co., Inc., Long 
Island City, N. Y. at the February meet- 
ing. Mr. Vance was introduced by R. E. 
Pauling. 

Pres. J. T. McKinney 


regional redistribution plan. 


described the 


@ NORTHERN OHIO: 
oral and written, were discussed in Feb- 
ruary by Clarence Snyder, an attorney, 
introduced by D. S. Healey, Jr. Mr. Snyder 
emphasized the importance of a thorough 
inspection of contract papers before sign- 


Contracts, both 


ing, since a contract is an obligation 
binding both parties as written in the 
terms and conditions. 

L. C. Burkes, vice president and Chapters 
Conference Committee member, reported 
on the attendance at his Committee's 
meeting in Philadelphia. Publicity Chair- 
man J. T. Avery requested that members 
prepare articles for news releases. Attend- 
ance 66, 


@ NORTHERN OHIO: The January meet- 
ing of the Northern Ohio chapter was pre- 
sided over by Pres. D. E. Mannen. A 
proposal by R. D. Wilson, membership 
chairman, to elect E. R. Kaiser, director 
of research, ASHAE, to chapter member- 
ship, was carried. 

Following the business meeting a talk 
on High Velocity Air Distribution was 
given by C. M. Wilson, general sales 
manager, Anemostat Corporation of Amer- 
ica, New York, N. Y., who stated that 
air distribution systems of this type should 
be thought of as high velocity rather than 
high pressure; that temperature differen- 
tials can be manipulated to reduce fan 
horsepower; and that savings can be made 
in building space, field labor and pounds 
of sheet metal without penalty of an exces- 
sive fan horsepower and consequent high 
operating cost. A question period ended 
the meeting. Attendance 120. 


@ NORTHERN PIEDMONT: Facts about 


Package Boilers were presented at the 


February meeting by J. B. Johnson, region- 
al manager, Industrial Division, York-Ship 
ley, Inc. C. A. Cofer, program chairman, 
introduced the speaker. An open forum dis- 
cussion was conducted following the talk. 

Pres. S. T. Oliver spoke on the Chapters 
Conference Committee meeting in Phila- 
delphia. Attendance 24. Attendance ratio 
0.13. 
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of E. R. Lokey, chairman, K. H. Hanson 
and H. W. McKenzie. 
4 unanimous ballot carried the new 


slate of officers: President Dick 


ASHAE Pres. John E. Haines, Minneapolis, and Chapter Pres. 
E. E. Kelly at March meeting of Oregon Chapter 


@ OKLAHOMA: Members present at the 
February meeting heard C. W. Nessell, 
account executive, Minneapolis-Honeywell 
Regulator Co., Chicago, IIL, speak on, 
Advances and Trends in Warm Air Heat- 
ing. 

Mr. Nessell summarized the history of 
the development and application of warm 
air perimeter heating and outlined his in- 
teresting work with the testing unit of 
the National Warm Air Heating & Air 
Conditioning Association. Presiding officer 
was Pres. G. E. Ervin. Attendance 62. 
Attendance ratio 0.40. 


@ ONTARIO: A talk on New Avenues of 
Business for 1955 by D. G. Willmot, presi- 
dent, Anthes-Imperial Co., Ltd., Toronto, 
Ont., Canada, was given at the February 
meeting of this chapter. 

The meeting was held at the same time 
as the Conference of Canadian Chapters of 
ASHAE, in the Coliseum Building of 
the Canadian National Exhibition Grounds. 
The presiding officer was M. C. Bailey. 
Attendance 410. 


@ OREGON: Society Pres. John E. 
Haines, Minneapolis, Minn., was guest 
speaker at the March meeting of the 
Chapter, giving an_ interesting 
talk on The Next Ten Years. His presenta- 
tion, which was well illustrated by slides, 
covered the progress of the Society and the 
heating and 
during the past 10 years, and estimated the 
projected growth for the next 10 years of 
the American economy, and the air-con- 
ditioning industry in particular. B. W. 
Farnes, program chairman for the evening, 
introduced President Haines. 

E. E. Kelly, Oregon president, intro- 
duced T. C. Caskey, Pacific Northwest 
Chapter president, who was a guest at the 
meeting. President Kelly announced the 
appointment by the Board of Governors 
of a chapter auditing committee comprised 


Oregon 


air-conditioning profession 
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Blankenship; Vice President W. R. 
Norte; Secretary W. B. Hayes; Treas 
urer G. G. Van Alst; Board of Gover- 
nors — J. W. Wallace, Jr., W. H. Oscanyan 
and E. E. Kelly. 

Past President T. E. 
sented with a cake in honor of his birth- 
day. Attendance 78. Attendance ratio 0.44. 


Taylor was pre- 


@ OREGON: The 61st Annual Meeting 
held in Philadelphia was the subject of a 
group of reports made in February by 
chapter members who had attended the 
Annual Meeting. Dick Blankenship cov- 
ered the work of the Chapters Confer- 
ence Committee. Some of the technical 
papers presented were described by W. B. 
Morrison. J. D. Kroeker related the prog 
ress of the Long-Range Planning Com 
mittee of which he is a member, and D. L. 
Benz gave his impressions of the Ex- 
position. B. W. Farnes, member of Coun- 
cil, mentioned the social activities and 
spoke on some of the plans of the Society's 
Membership Committee, of which he is 
chairman. 

Secy. K. N. Flocke read the report of 
the Oregon Chapter nominating committee, 
J. P. McDermott, chairman. Attendance 
53. Attendance ratio 0.30. 


@ OTTAWA: Dr. N. B. Hutcheon, Asst. 
Director, Div. of Building Research, Na- 
tional Research Council, spoke on Humid- 
ity in Canadian Buildings, at the February 
meeting. A member of the Committee on 
Research, as well as numerous other So- 
ciety committees, and author of several 
Hutcheon stated 
that the Society was considering the revi- 
sion of the ASHAE Comfort Chart. He 
explained that current opinions that 
low humidities are detrimental to health 
have not been proved. Dr. Hutcheon also 
itemized the number of normal ways that 
adequate humidity is maintained inside a 
house. An extensive question period fol- 


technical papers, Dr. 
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lowed. N. J. Howes, secretary, introduced 
the speaker. Presiding officer was Pres. 
W. J. Robinson. Attendance 24, Attend- 
ance ratio 0.40. 


@ PACIFIC NORTHWEST: The history 
of engineering was traced back to its be- 
ginnings in a talk by J. D. Kroeker, con- 
sulting engineer, J. D. Kroeker & Asso- 
ciates, Portland, Ore., at the February 
meeting. Speaking on Long Range Plan- 
ning and Objectives of the Society, he 
pointed out that the ASHAE, from its in- 
ception in 1895, was the only society con- 
cerned with human comfort. Mr. Kroeker 


ended his talk by outlining the new re- 


gional plan for Society government. 

The speaker was introduced by I. L. 
Winsor, program chairman, who conducted 
the last part of the meeting presided over 
by Pres. T. C. Caskey. 


@ PHILADELPHIA: H. A. Lockhart, 
vice president and chief engineer, Bell & 
Gossett Co., Morton Grove, Ill. was the 
speaker at the February meeting presided 
over by Pres. L. M. Church. Mr. Lockhart, 
who was introduced by President Church 
in the absence of Program Chairman C. J. 
Lubking, spoke on The Sizing of Expan- 
sion Tanks on the Larger Forced Circulat- 
ing Hot Water Heating Systems. Attend- 
ance 87. 


@ PITTSBURGH: Two members of this 
chapter, H. L. Moore and P. A. Edwards, 
were awarded Life Membership certificates 
at the February meeting presided over by 
Pres. E. C. Hach. 

A panel discussion on Three Ways of 
Air Conditioning Multi-Store Buildings 
was moderated by R. M. Toucey of the 
program committee. He introduced H. W. 
Rainey, Jr., assistant district manager, 
Westinghouse Electric Corp., Sturtevant 
Div., who spoke on the conventional low 
pressure system. J. C. Benson, branch 
manager, Carrier Corp., Pittsburgh, Pa., 
spoke next on the high pressure system. 
He was followed by W. B. Cooper, sales 
manager, American Radiator and Stand- 
ard Sanitary Corp., Pittsburgh, Pa., whose 
topic was the fan coil system. A long 
question period ended the meeting. At- 
tendance 101. 


@ ROCKY MOUNTAIN: Prof. B. H. 
Spurlock, Jr., council member, gave a re- 
port on the Annual Meeting, and on the 
council meeting, at the February meeting 
presided over by Pres. V. F. Vallero. The 
move was announced, at this meeting, of 
chapter Vice Pres. F. C. Allen, to Mich- 
igan. 

Following the formal meeting, E. J. 
Kurek, research and development engi- 
neer, Pyle-National Co., Chicago, Ill. 
spoke on Design Considerations in High 
Pressure Air Distribution Systems. Mr. 
Kurek graphically described the unique 
method of high pressure air distribution 
using static and velocity pressure rela- 
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tionships at an orifice. He described several 
such systems. A question and answer peri- 
od ended the meeting. 


@ SACRAMENTO VALLEY: The presen- 
tation in February was made by D. B. 
Callaway, Industrial Sound Control, Inc., 
Hartford, Conn. Introduced by R. A. Sarro, 
Mr. Callaway spoke on Noise in Ventilat- 
ing Systems, illustrating with slides. He 
discussed the physical nature of sound, its 
measurement, and how to control it. He 
stressed the need for more complete data 
on the noise generated by the various 
components of a ventilating system, and 
placed particular emphasis on the need to 
consider the frequency of the sound if ef- 
fective means of control are to be found. 

Pres. J. E. Marshall reported on the 
6lst Annual Meeting. Attendance 54. At- 
tendance ratio 0.38. 


@ VIRGINIA: The only business con- 
ducted at the February Ladies Night was 
the election of officers. The following new 
slate of officers was unanimously elected: 


STUDENT BRANCH 


@ PURDUE UNIVERSITY: The Purdue 
Student 
its most active year in the past five years, 
has planned a number of inspection tours 


Branch, which is now having 


President—YT. B. 
dent—R. L. Burton, Jr.; Secretary—C. G. 
Conaway, Jr.; Treasurer—D. C. 
Board of Governors—W. L. Gibson and 
Roy Wetherington, Jr. Attendance 53. At 
tendance ratio 0.45. 


Carpenter; Vice Presi 


Delinger; 


@ WASHINGTON, D. C.: Submarine ai: 
conditioning was the topic for February. 
S. H. Robbins, Jr., introduced the guest 
speaker, A. S. Gates, Jr., head, dehumid- 
ification and submarine air-conditioning 
sections, Bureau of Ships, Navy Depart 
ment, Washington, D. C. Mr. Gates dis 
cussed design and design problems en- 
countered in air conditioning submarines, 
the space limitations and the specially de 
signed equipment necessary to meet re- 
quirements. The subject created much 
interest. Numerous questions were asked 
from the floor. 

Vice Pres. W. C. Reamy, Jr., intro- 
duced two amendments to the Chapter 
By-Laws. Pres. G. C. F. Asker presided 
at the meeting. Attendance 70. Attend- 
ance ratio 0.48. 


year: President—D. B. Doucette; Secre- 
tary—J. W. Deabler; and Co-ordinator 
R. F. Puncochar. Attendance 20. Attend 


ance ratio 0.55. 


@ PURDUE UNIVERSITY: W. F. Whip 


po reported in February on a field trip 


Purdue Student Branch Officers (seated) D. B. Doucette, 
president, Prof. F. B. Morse, faculty advisor; (standing) 
J. W. Deabler, secretary, and R. F, Puncochar, coordinator 


for its student members. A two-day period 
of inspection tours in Louisville had al- 
ready been completed when further plans 
were announced at the March meeting. 
At this meeting, the Detroit field trip 
committee gave a report, and R. E. 
Jacobs and W. F. Whippo were named 
as a special committee to make plans for 
a trip to Indianapolis. 

N. H. Garges asked for the members’ 
help in order to present a heating and 
air-conditioning exhibit at the Purdue En- 
gineering Open House. 

An election of officers was held. The 
following will hold office for the next 


which had been made to the American 
Air Filter Co., Inc., Louisville, Ky. 

A new constitution for the Purdue En- 
gineering Council, which represents all 
of the engineering societies on the campus, 
was the subject of discussion by Pres. 
E. B. Katz and the members. 

After the business meeting, the group 
toured the Duncan Electric Co., Lafayette, 
Ind., with Douglas Flint and Joseph Mugg 
acting as guides on an inspection of the 
plant’s heating and air-conditioning sys- 
tem. The meeting was adjourned after the 
tour of inspection. Attendance 23. Attend- 
ance ratio 0.72. 
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The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the Journat of the Society, or mailed to all mem 
bers. When the replies are received from references the Candidate’s application shall be submitted to and acted upon by the Admis 
sion and Advancement Committee as soon as possible. 

When the Admission and Advancement Committee has acted favorably upon a Candidate's application and assigned his grade, the 
Council shall confirm the election of the proposed Candidate for membership. During the past month there have been 100 applications 
for membership, including 17 students, 6 reinstatements; in addition 5 advancements have been received. The names of these men and 
their sponsors are published in the following list. 

Members are requested to scrutinize the list with care. The Admission and Advancement Committee, and in turn, the Council, urge 
members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 
promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by May 31, 1955, these candidates will be voted upon by the Council. Those elected 
to membership will be notified by the Executive Secretary immedi ately after election. 


Note: +Reinstatement. *Non-member. A Advancement. 


Alabama 


Benson, C. B., Engr., Benson Plumbing & 
Heating Co., Auburn. Rererences: C. T. 
Cheek, L. J. Drum, Jr., F. K. Hardy, 
Jr., L. E. Hoene. 


Arkansas 


Biaves, L. E., Repr., Arkansas Power & 
Light Co., Little Rock. Rererences: 
R. E. Blaylock, J. P. Cleary, F. L. 


Cumnock, Herman Cumnock. 


California 


Berkan, R. F., Partner, Berkan & Clark 
Sheet Metal, Carmichael. Rererences: 
D. C. Benbow, J. E. Day, M. J. Delavan, 
J. E. Marshall. 

tCawsy, E. L., Sales Engr., English and 
Lauer, Inc., Los Angeles. RerereNces: 
F. B. Gardner, G. D. Lord, J. L. 
McCullough, J. F. Park. 

Ciark, C, G., Partner, Berkan & Clark 
Sheet Metal, Carmichael. Rererences: 
D. C. Benbow, J. E. Day, M. J. Delavan, 
J. E. Marshall. 

Corte, D. K., Cons. Mech. Engr., Sacra- 
mento. Rererences: F. E, Hawley, J. E. 
Marshall, E. C. McKinsey, M. B. 
Quillen. 

Fires, G. H., Pres., Fabling Co., Los 
Angeles. Rererences: L. B. Davenport, 
L. J. Helms, G. D. Lord, R. E. Thomas. 

Hetster, R. L., Sales Engr., Air Condi- 
tioning Supply Co., Los Angeles, Rer- 
ERENCES: C. L. Corbett, Jr., L. B. 
Davenport, T. H. Parry, M. D. Shafer. 

Kineston, V. M., Sales Engr., Service 
Heat & Power Co., Oakland. Rerer- 
ences: K. F. Baldwin, W. M. Lewis, 
D. E. McLeod, J. E. Murray. 

Ruoaps, J. H., Megr., Air Conditioning 
Dept., Tay Holbrook, Inc., San Francis- 
co. Rererences: J. E. Hedquist, Eric 
Roberts, L. E. Shea, J. H. Van Dyke. 

Tuatcner, W. A., Sales Engr., Johnson 
Service Co., Los Angeles. RerereNces: 
J. E. Denton, E. B. Hilton, J. F. Park, 
R. C. Taylor. 

VarveL_o, E. J., Dept. Mer., Fiberglas 
Engineering & Supply, Sacramento. 
Rererences: W. D. Kunz, M. B. 
Quillen, J. L. Sayer*, John Vyverberg*. 

Warren, J. C. Staff Repr., Southern 
Counties Gas Co., Los Angeles. Rer- 
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erences: N. N. Dahl, H. J. Keeling*, 
L. B. Rayl, C. A. Sweningsen*. 


Connecticut 

Correr, C. J., Htg. Engr., M. J. Daly & 
Sons, Inc., Waterbury. RereReNces: 
S. D. Henderson, W. A. Johnson, J. O. 
Ostberg, R. M. Ripley. 

Miter, R. L, Air Conditioning Engr., 
Standard Sheet Metal Works, Inc., Hart- 
ford. Rererences: H. A. Dyson, A. L. 
Otis, B. M. Packtor, Albert Spelane. 

Suexetrorr, H. M., Chief Engr., J. P. 
Salmini Co., Inc., Bridgeport. Rerer- 
ences: C. H. Coogan*, W. A. Ellis, 
J. J. Fitzgerald, L. J. Wallace*. 


Delaware 

Morse, R. W., Project Engr., I. D. 
Griffith, Inc., Wilmington. Rererences: 
Isadore Director, W. H. Hobbes, Jr., 
J. J. Hucker, E. G. Ramp. 


Georgia 

Ruopes, W. W., Jr., Htg. and Air Cond. 
Engr., Carrier Atlanta Corp., Atlanta. 
Rererences: L, L. Barnes, J. G. Croley, 
C. F. Daugherty, Jr., A. E. Rainey. 


Illinois 

Croke, T. H., Jr., Chief Piping Engr., 
Naess and Murphy, Chicago. Rerer- 
ences: J. J. Aeberly, W. S. Bodinus, 
O. W. Dauber, W. A. Kuechenberg. 

ALitwacx, H. E., Partner, Anderson & 
Litwack, Chicago. Rererences: H. E. 
Anderson, Harry Greg*, L. H. Streb, 
G. V. Zintel. 

Marsu, W. R., Plant Engr., Baxter Lab- 
oratories Inc., Morton Grove. Rerer- 
ences: M. J. Bamond, J. A. Dell, P. M. 
O'Connell, H. G. Swart. 

Puuurps, J. T., Air Cond. Engr., 
Leonard Construction Co., Chicago. 
Rererences: M. J. Bamond, R. W. 
Morgan, L. O. Paul, Hans Stade*. 

APrartrt, C. O., Sales Engr., W. 
Heating Wholesaler, Chicago. Rerer- 
ences: H. E. Anderson, J. W. James, H. 
A. Lockhart, N. W. Swanson. 

Simon, M. S., Sales Mgr., Enterprise Heat 
& Power Co., Chicago. Rererences: 
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S. L. Haas, C. K. Henriksen, Herbert 
Kreisman, Ernie Vickers*. 

Snyper, D. H., Sales Engr., National Tube 
Division, United Steel Corp., Chicago. 
Rererences: W. P. Chapman, P. W. 
Espenschade*, Harry Smith*, J. M 
Tulloch*. 


lowa 

Crane, V. L., Mer., New York Plumbing 
and Heating Co., Council Bluffs. Rerer- 
ences: C. A. Goth, K. R. Magarrell, 
Orville Pratt, E. N. Seiler. 


Kentucky 

Bisnop, H. H., Jr., Appl. Engr., 
can Air Filter Co., Louisville. 
ences: John Hellstrom, J. M. 
W. J. Killian, C. S. Stock. 

Srarx, M. L., Dir. of Engrg., Peerless 
Mfg. Corp., Louisville. Rererences: 
F. W. Brundage, Ed. Hall*, Harold 
Massey*, W. A. Rockafield. 


Ameri 
ReEFer 
Kane, 


Louisiana 

tLassus, D. A., Mech. Engr., Cary B. 
Gamble & Associates, New Orleans. 
Rererences: W. H. Dudley III, C. B. 
Gamble, R. D. Lewis, W. B. Martin, 
Jr. 


Maryland 

Kiem, G. N., Pres. Frank J. Klein & 
Sons, Inc., Baltimore. Rererences: J. H. 
Baker, G. M. Baldwin, F. W. Bennett, 
W. J. Latch. 


Massachusetts 

Beats, A. C., Maintenance Supt., Marble 
head School Dept., Marblehead. Rerer 
ences: J. A. Ivester, W. G. Martin, 
Jr., W. N. Murray, G. W. Sprague. 

Brancucct, C. A., Chief Draftsman, 
Hubbard, Tracey and Blakely, Boston. 
Rererences: A. L. Hare, R. E. Reid, 
G. W. Sprague, R. B. Stevens. 

Desorett, J. E., Repr., Gilbert & Barker 
Manufacturing Co., Springfield. Rerer- 
ences: R. E. Cross, L. A. Doremus, 
A. M. Lovenberg, V. J. Petrolait. 

Fauion, T. E., Estimator, Harry Grodsky 
& Co., Springfield. Rererences: R. E. 
Cross, H. E. Drake*, L. N. Grodsky, W. 
K. Maki. 
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Fanpet, G. P., Jn., Asst. Treas., J. Fandel’s 
Sons, Inc., Boston. Rererences: Joseph 
Cieco*, A. F. Grossman, D. C. Miller, 
D. W. Priestly. 

Gropsky, L, N., Pres., Harry Grodsky & 
Co., Springfield. Rererences: J. E. 
Carey*, R. E. Cross, D. T. McCarthy*, 
Edward Seeley*. 

Kimpa., W. D., Sales Repr., C. R. Swaney 
Co., Boston. Rererences: H. S. Jones, 
C. W. Kimball, M. I. Kishler, G. W. 
Sprague. 


Lorine, T. P., Repr., The H. B. Smith 


Co., Inc., Westfield. Rererences: C. T. 
E. Reed, L. E. Seeley, S. K. 


Flint, J. 
Smith. 
O'Connor, T. C., Repr., The H. B. Smith 
Co., Inc., Westfield. Rererences: J. E. 
Reed, C. E. Scott, L. E. Seeley, S. K. 

Smith. 

Simons, Sau, Pres., Simons Burner & 
Petroleum Corp., Springfield. Rerer- 
ences: William Campbell*, R. E. Cross, 
A. M. Lovenberg, John Smith*. 

Wasueurn, B. R., Pres., United Plumbing 
Supply, Inc., Springfield. Rererences: 
R. E. Cross, J. E. Reed, Winfield Roeder, 
F. C. William. 

Michigan 

Beum, E. G., Supvsr. Htg. Dept., Michigan 
Consolidated Gas Co., Detroit. Rerer- 
ences: H. E. Kinney, E. B. Root, J. F. 
Wagner, E. A. Weaver. 

APrevutuun, O. F., Sales Engr., R. L. 
Deppmann Co., Detroit. Rererences: 
J. G. Black, Jr, L. A. Burch, R. L. 
Deppmann, A. E. Waite. 

Soronen, R. R., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Detroit. Rer- 
ERENCES: Richard Johnson*, C. H. 
Starkey, R. E. Strand, Jack Tracy*. 


Minnesota 

Cepercren, R. B., Estimator, Cedergren 
& Rundquist, Inc., Minneapolis. Rerer- 
ences: P, D. Freeman, G. E. Gausman, 
J. W. McNamara, J. R. Younger. 

Haver, H. H., Chief Engr., Thermal Co., 
Inc., St. Paul. Rererences: J. A. Craig, 
G. M. Kendrick, O. L. Lilja, J. F. 
Siegel. 

Netson, L. E., Mech. Engr., Thorshov 
& Cerny, Architects, Minneapolis. Rerer- 
ences: J. A. Craig, R. G. Gridley, V. A. 
Peck, R. L. Peterson. 


Mississippi 

McCutty, G. C., Div. Supvsr., Southern 
Bell Telephone & Telegraph Co., Jack- 
son. Rererences: J. E. Davis, C. W. 
Lane, Burt Lomax, W. C. Piatt. 


Missouri 

Brown, H. D., Jr., Repr., The Trane Co., 
St. Louis. Rererences: Harmon Green*, 
J. G. Hamm, G. B. Pattiz, A. M. 
Soedde*. 

Compton, T. H., Repr., Blackmore & 
Glunt, St. Louis. Rererences: J. J. 
Blackmore, B. L. Evans, P. G. Glunt, 
J. W. McIntosh. 

Jounson, R. W., Jr., Sales Repr., The 
Trane Co., St. Louis. Rererences: J. G. 
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Hamm, R. W. Johnson, A. W. Lenz, 
R. A. Schulte. 

Huxtasie, D. E., Owner, D. E. Huxtable 
Plumbing & Heating Co., Kansas City. 
Rererences: R. L. Kilker, F. K. 
Ladewig, R. B. Mason, A. L. Roberts. 

Krupp, H. W., Repr., The Trane Co., St. 
Louis. Rererences: J. R. Ahart, H. G. 
Brown, Jr., B. C. Compton*, J. I. 
Levenhagen. 

Moore, G. A., Design Detailer, Burns & 
McDonnell Engineering Co., Kansas 
City. Rererences: R. B, Luhnow, Jr., 
Jasper Meals*, R. M. Mitchell, A. A. 
Zahner. 

Scuttion, J. H., Asst. Engr., Burns & 
McDonnell Engineering Co., Kansas 
City. Rererences: F. K. Ladewig, R. B. 
Luhnow, Jr., C. K. Matthews*, A. A. 
Zahner. 


Montana 

WatrerskincHen, W. M., Owner, W. M. 
Walterskirchen Co., Missoula. Rerer- 
ences: C. C. Cohagen, R. E. Reid, H. M. 
Rowe, H. H. Wright. 


New Jersey 

Biinsincer, Curt, Owner, Curt Blinsinger, 
Marlton. Rererences: R. A. Gonzalez, 
F. B. Millham, J. J. Mirabile, R. K. 
Thulman. 

Bocucz, E. A., Vice Pres., Edwards Engi- 
neering Corp., Pompton Plains. Rerer- 
ences: R. A. Alpert, R. C. Edwards, 
H. F. Roemmele*, W. A. Vopat*. 

Brauner, W. F., Design Engr., E. R. 
Squibb & Sons, New Brunswick. Rerer- 
ences: William Caddle, H. A. W. 
MacNair, J. Z. Peepas, A. M. Truhan. 

Garner, S. N., Mer. & Partner, S. Smith 
Coal Co. & North East Fuel Co., Kearny. 
Rererences: J. Bruckner*, D. F. Parker, 
P. Riskin*, M. Tieger*. 


New Mexico 

Arp, G. F., Mech. Engr., U. S. Corps of 
Engineers, Albuquerque District, Albu- 
querque. Rererences: W. L. Beale, F. 
H. Bridgers, J. K. James, H. F. Munn. 

Kotiman, W. L., U. S. Corps of Engi- 
neers, Albuquerque District, Albuquer- 
que. Rererences: W. L. Beale, F. H. 


Bridgers, Marcello Giomi, J. K. James. 


New York 

Dunn, J. E., Mech. Engr., American Gas 
& Electric Service Corp., New York. 
Rererences: E, R. Ambrose, A. J. 
Breugelmans*, J. E. Kaufman*, R. E. 
Matthews. 

+Justin, J. K., Mer., Burgess-Manning 
Ceiling Div., Jacobson & Co., Inc., New 
York. Rererences: J. B. Hewett, H. G. 
Junger, R. L. Maher, R. H. Wolin. 

Mutten, B. E., Construction Megr., Johns- 
Manville Sales Corp., Albany. Rerer- 
ences: L. V. Appleby, R. L. Miller, 
J. L. Ottenheimer, V. L. Whitacre. 

Oruino, E. E., Chief Estimator, Asbestos 
Construction Co., Inc., New York. Rerer- 
ences: S. A. Chambers, R. R. Ferguson, 
B. H. Lee, W. H. Murray, Jr. 

Portnoy, Morris, Partner, Schwartz & 
Portnoy, New York. Rererences: Paul 
Agey*, A. Corbman*, Martin Corbman*, 
Ray Edwards*. 

Scuwartz, Sipney, Partner, Schwartz & 
Portnoy, New York. Rererences: Paul 


Agey*, A. Corbman*, Martin Corbman*, 
Ray Edwards*. 

Urett, L. D., Project Engr., National 
Lead Co., New York. Rererences: A. 
V. Bender*, John Bishop*, A. J. 
Erlacher*, A. B. Judson*. 


Ohio 


Cuurcu, B. T., Sales Mer., Air Maze 
Corp., Cleveland. Rererences: L. C. 
Burkes, G. J. Dunn*, N. L. Lamprecht*, 
Sam Wallans*. 

Forp, J. A., Sales Engr., Mussun Equip- 
ment Co., Cleveland. Rererences: J. F. 
Koran, R. E. Leising, Nicholas Meholic, 
E. C. Skerkoski. 

Hotcompe, J. R., Mech. Engr., The Aus- 
tin Co., Cleveland. Rererences: Walter 
Butler*, Ronald Evans, R. E. Leising, 
H. S. Price. 

Houmes, J. J., Vice Pres., Herbert H. 
Holmes, Inc., Cleveland. RerereNces: 
J. C. Boehm, Jr., D. S. Healy, C. R. 
Matthews, R. D. Wilson. 

Simon, S. A., Air Conditioning Engr., 
Feldman Bros. Co., Cleveland. Rerer- 
ences: L. C. Burkes, D. V. Case, Jr. 
W. F. D. Neiheiser, H. R. Weiner. 

STACHELEK, S Mer., Engineering Serv- 
ices, Owens-Corning Fiberglas Corp., 
Toledo. Rererences: R. B. Crepps, 
Robert Greenwald, J. F. Guest, T. S. 
Rogers*. 

AWatcorr, R. B., Megr., Johnson Service 
Co., Dayton. Rererences: R. W. 
Kimmel, T. D. Reiley, Fred Spencer, 
K. A. Wright. 

Woop, C. F., Mgr., Residential Air Cond. 
Product Planning, Frigidaire Division, 
Dayton. Rererences: R. A. Gonzalez, 
H. H. Hill, S. F. Shawhan, Herman 
Worsham. 


Oklahoma 

Haskins, R. E., Sales Engr., The Trane 
Co., Tulsa. Rererences: B. W. Clark, 
F. K. Ladewig, N. H. Peterson, W. L. 
Walstad. 


Oregon 


AMartatt, B. R., Partner, Marlatt’s 
Heating, Eugene. Rererences: W. D. 
Gutzler, E. F. Kugal, J. P. McDermott, 
John Stafford*. 

Pennsylvania 

Brent, A. N., Partner, Albert E. Peters 
Assocs., Scranton. Rererences: H. K. 
King, A. E, Peters*, P. H. Weitzel, H. 
H. Wilson*. 

Bucktey, F. D., Chief Engr., Gas Clean- 
ing Div., Hagan Corp., Pittsburgh. Rer- 
ERENCES: R. B. Engdahl, E. R. Kaiser, 
C. F. Kotteamp*, G. F. Landgraf. 

Koenic, E. R., Sales Engr., Westinghouse 
Electric Corp, Sturtevant Div., Pitts- 
burgh. Rererences: R. C. Firsching, 
W. Y. Humphreys, H. W. Rainey, Jr., 
George Steiner. 

Spiecet, W. F., Staff Engr., Charles S. 
Leopold, Cons. Engr., Philadelphia. Rer- 
ERENCES: R. H. Ackerman, F. H. 
Buzzard, John Everetts, Jr., H. B. 
Prewitt. 

Sreimner, P. W., Pres., Steiner-Smith  Co., 
Inc., Drexel Hill. Rererences: R. A. 
Gonzalez, H. G. McCullough, F. B. 
Millham, H. E. Sweeney. 
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Wirkes, L. B., Sales Engr., Westinghouse 
Electric Corp., Sturtevant Div., Pitts- 
burgh. Rererences: R. C. Firsching, 
H. W. Rainey, Jr., J. C. Reynolds, 


Charles Snyder*. 


South Carolina 


ABatey, F. A., Jr., Owner, Bailey’s, 
Charleston. Rererences: R. F. Donovan, 
J. E. McMurray, Jasper Merendino, V. 
A. Morrow. 

Gary, F. P., Owner, Gary Refrigeration 
Sales & Service, Spartanburg. Rerer- 
ences: J. K. Centorbe, H. J. Haar, L. 
L. Hyatt, R. K. Rouse. 


Tennessee 


Atten, H. E., Mfrs. Agent, T. J. O’Brien 
Engineering Co., Memphis. REFERENCES: 
J. L. Brown, Maury Hughes, Jr., R. E. 
Larkin, T. J. O’Brien, 

tLaucuin, W. C., Vice Pres. & Gen. 
Mer., Cook & Nichol Air Conditioning 
and Heating, Inc., Memphis. Rerer- 
ences: T. O. S. Humphrey, Jr., R. E. 
Larkin, H. A. Simpson, H. C. Will. 

Pore, B. L., Power Engr., E. I. duPont 
de Nemours, Chattanooga. REFERENCES: 
C. R. Bigelow, S. F. Des Marais, V. H. 
Hill, M. G. Kershaw. 

Smitn, Winrorp, Partner, Garner-Smith 
Co., Memphis. Rererences: T. O. S. 
Humphrey, Jr., J. E. Reed, W. E. 
Thorpe, H. H. Wilson. 


Texas 


Baker, R. M., Sales Engr., American 
Blower Corp., Dallas. Rererences: J. 
A. Bishop, M. W. Brown, V. G. Cox, 
W. F. Markey. 

Binnton, R. C., Sales Engr., The Trane 
Co., Dallas. Rererences: A. J. Hackl, 
Fred Manget, M. R. Paulsen, B. E. 
Priest. 

Criswe.t, D. L., Utilization Engr., United 
Gas Corp., Houston. Rererences: A. 
B. Banowsky, R. L. Cook, G. F. 
Hafkemeyer, C. A. McKinney. 

Curry, H. H., Instructor, University of 
Houston, Houston. Rererences: F, J. 
Biggi, J. S. Rosebrough, A. R. Sims*, 
W. H. Willson. 

Kinprep, W. T., Owner, Kindred Engineer- 
ing Co., Dallas. Rererences: F. C. 
Brandt, A. P. Flannes, R. V. Lentz, R. 
L. Patton. 

Loostey, D. W., Field Appl. Engr., 
Carrier Corp., Dallas. Rererences: J. 
P. Licandro, R. G. Lyford, O. H. Mehl, 
R. L. Patton. 

Osrernout, H. R., Jr., Sales Engr., Acme 
Industries, Inc., Houston. RerereNces: 
B. E. Appling, R. E. Marsh, I. A. 
Naman, J. W. Ramsey. 

Rose, T. H., Jr. Secy.-Treas., Rose 
Bros. Plumbing Co., Irving. REFERENCES: 
A. P. Flannes, W. B. Hopkins, R. V. 
Lentz, J. A. Ray. 

Tuermmer, G. M., Htg. & Air Cond. Pro- 
motion Engr., Crane Co., Dallas. Rer- 
ERENCES: J. V. Edmondson, A. P. Flannes, 
R. W. Hanson, I. P. Newby. 

Watters, W. K., Br. Mgr., General Con- 
trols Co., Houston. Rererences: A. E. 
Hess, M. E. Linn, D. M. Mills, D. C. 
McNeil. 

Warxins, R. M., Field Appl. Engr., 
Carrier Corp., Dallas. Rererences: U. 


D. Bynum*, J. P. Licandro, O. H. Mehl, 


R. F. Mossman. 

Virginia 

Siccetin, K. G. A., Chief Engr., Daly, 
Merritt & Sullivan, Inc., Falls Church. 


Rererences: R. S. Allen, G. C. F. 
Asker, A. S. Gates, T. H. Urdahl. 


Washington 


Carr, S. J., Asst. Mgr., Grant County 
Plumbing & Heating Co., Moses Lake. 
Rererences: H. A, Bickel, J. L. Harvey, 
J. R. Morris, R. D. Nevers. 


Suarkey, W. R., Comm’l. Salesman, Min- 


neapolis-Honeywell Regulator Co., Se- 
attle. Rererences: E, F. Dill, W. T. 
Scott, R. M. Stern, E. W. Triol. 


Canada 


Carrot, V. J. V., Mer., Reliable Plumb- 
ers Co., Tillsonburg, Ont. Rererences: 
W. T. Allen, B. D. Burn*, G. B. 
Overend, J. F. Weston*. 

+Cinat, L. J., Acting Asst. 
Simpsons-Sears, 
Rererences: Ted Budynski*, Walter 
DeAnna*, Orest Duzey*, Albert Ganga*. 

Cutter, J. F., Br. Mer., C. A. Dunham 
Co., Ltd., Hamilton, Ont. Rererences: 
M. C. Bailey, James Black, Ernest Fox, 
F. W. Stott. 

Finnan, J. C., Sales Engr., Wagner Elec- 
tric Div., Sangamo Co., Ltd., Leaside, 
Ont. Rererences: W. G. Baldwin, R. 
L. Elsie, W. A. E. Frost, J. L. McLean. 

Gautiacuer, E. S., Sales Mer., Canadian 
General Filters, Ltd., Toronto, Ont. 
Rererences: M. C. Bailey, M. K. 
Bowman, BD. F. W. Carmichael, E. G. 
Spall. 

Greenan, C. P. R., Proj. Engr., Canadian 
Ice Machine Co., Ltd., Toronto, Ont. 
Rererences: W. G. Baldwin, R. H. 
Dyson, J. F. Greenan*, R. T. Tamblyn*. 

Lewis, P. K., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Ltd., Leaside, 
Ont. Rererences: W. G. Baldwin, W. 
T. E. Duncan, K. H. Evans, J. H. Fox. 

+Mircuett, L. S., Sales Engr., Canadian 
Ice Machine Co., Ltd., Toronto, Ont. 
Rererences: W. G. Baldwin, R. H. 
Dyson, F. G. Ewens, R. T. Tamblyn*. 

Ope, Tapasui, Design Engr., Canadian 
Comstock Co., Ltd., Toronto, Ont. 
Rererences: H. W. Butts, W. J. 
Coates, F. G. Ewens, Harry Huddleston. 

Peacock, G. H., Co-Owner, Peacock 
Heating Co., Toronto, Ont. REFERENCES: 
M. C. Bailey, W. M. Flanagan, R. A. 
Leith, R. A. Ritchie. 


Buyer, 


Perry, K. J. G., Mer., Htg. Dept., Crane, 


Ltd., Moncton, N. B. Rererences: F. 
L. Armitage, G. L. Ballantyne, R. L. 
Parsons*, G. K. Pickard*. 

Quick, R. F., Cons. Engr., Belleville, Ont. 
Rererences: L. M. Bennett, J. L. 
Durrell, R. E. Kinsinger*, J. H. Ross. 

Swarsrick, W. J., Asst. Mgr., Engrg. 
Dept., Fraser Valley Milk Producers As- 
sociation, Vancouver, B. C. REFERENCES: 
D. B. Leany, J. L. Maw, D. W. Thomson, 
R. C. Tufts. 


Italy 


Vasta, F. R., Tech. Dir., Icar-Lambda and 
Air and Light, Rome. Rererences: M. 
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Ltd., Toronto, Ont. 


Journal &® Section 


Frankiel*, J. P. Maretto*, H. Weyl*, 


G. B. Zanetti. 
Singapore 


Hon, S. Y., Mgr., Kian Gwan (Malaya) 
Ltd., Singapore. Rererences: K. L. 
Crapeau*, E. A. Mishler*, N. K. Siang*, 
T. Siddaway*. 


STUDENTS 

A. & M. COLLEGE OF TEXAS, College 
Station, Texas. Certiriep sy: L. S. 
O'Bannon. 

Asn, J. W. Sremnman, W. P., Jr. 

Buys, E, M., Jr. Titty, M. J. 

Parrerson, H. R., Jr. Versie, D. E. L. 

Scuuicuter, A. G. Wo re, E. D. 

Streep, D. L. 


OREGON STATE COLLEGE, Corvallis, 
Oregon. Certiriep By: G. E. Thornburgh. 
Finptay, J. A. 
Certiriep py: M. B. Larson. 
Howarp, L. M. Jounson, R. L. 


PURDUE UNIVERSITY, Lafayette, Ind 
Certiriep By: F. B. Morse. 
Suppie, R. N. 


UNIVERSITY OF TORONTO, Toronto, 
Ont., Canada. Certiriep py: F,. G. Ewens. 

Dice, T. D. Smae, C. F. 

Mc Brine, D. G. 


VILLANOVA UNIVERSITY, 
Pa. Certiriep sy: J. C. 
Santoro, K. H. 


Villanova, 
Gregson*. 








OBITUARIES 








LLOYD E. SLAWSON 
Cleveland, Ohio 

Lloyd E. Slawson, 58, president, 
Slawson Equipment Co., Inc., Cleve- 
land, Ohio, died on March 4, while 
vacationing in Tucson, Ariz. 

Mr. Slawson was born in Plain- 
1896. He 
attended the University of Minnesota. 
After 


draftsman, he 


view, Minn., on June 9, 
working a few years as a 
joined Minneapolis- 
Honeywell Regulator Co., Minneapo- 
lis, Minn., as a sales engineer, re- 
maining with that company for 11 
years. For a few years following, he 
was in business for himself in De- 
Mich. He 
with Barber-Colman Co., in the Elec- 
trical Division, Rockford, Ill.. in 1935, 


later transferring to the Cleveland 


troit, became associated 


office as manager, temperature con- 
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trol department. Mr. Slawson was 
also connected with the Air Filter 
Equipment Co., Cleveland, before 
the opening of the Slawson Equip- 
ment Co. in 1948. 

A valued member of the Northern 
Ohio Chapter, Mr. 
on the Board of Governors in 1942. 
He had joined the Society in 1938. 
ASRE. 


the Cleveland Engineering Society, 


Slawson served 


He was also a member of 


the American Legion, Lakewood Elks 
and the Cleveland Athletic Club, as 
well as being active in several Ma- 
sonic groups. 

Surviving are his wife, Ann E.; 
a son, Harry C.; two daughters, Mrs. 
Doris McClave and Janet; 
ters and three grandchildren. 


four sis- 


MARK C. DREYER 
Aurora, Ill. 

Word has been received of the re- 
cent death of Mark C. Dreyer, 60, 
air conditioning engineer and con- 
tractor who had his own business 

Aurora, Ill. 

Born in Fitchburg, Wis., on No- 
vember 4, 1894, Mr. Dreyer at- 
tended East High School in Aurora 
and the University of Wisconsin. 
Since 1937, when he opened his busi- 
ness in Aurora, he worked on heating 
and cooling installations in the area, 
handling the complete assignment 
from layout through sales, installa- 
tion and financing. Mr. Dreyer had 
been a member of the Society since 
1946. 


MERLIN J. HAUAN 
Seattle, Wash. 
Merlin J. Hauan, 53, a consulting 
with Clarence 
heating and 
in Seattle 


engineer associated 


Pangborn, consulting 
ventilating engineer, died 
on February 17, 1955. 
Born in Kingston, Wash., on De- 
cember 13, 1901, Mr. 


from the 


Hauan was 
graduated University of 
Washington with a B.S. in electrical 
engineering in 1925. He started that 

Thomas, 
Architects, 


year with Grainger and 


Thomas, Seattle, as a 
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mechanical equipment engineer, in 
charge of planning and supervision 
of mechanical equipment of buildings. 
After holding a similar position with 
John Graham, also a Seattle architect, 
he began working independently as 
a consulting engineer from 1932 on. 

Mr. Hauan was an ASHAE mem- 
ber for over 20 years. He is sur- 
vived by two brothers and six sisters. 
He had resided with a sister, Mrs. 
Lee Knudsen, Seattle. 


E. McLAUGHLIN 
Phoenix, Ariz. 

The Society learned of the recent 
death of E. McLaughlin, C. & M. 
Manufacturing Co., Phoenix, Ariz., 
at the age of 57. 

Mr. McLaughlin was born in Flor- 
ence, Colo. on February 12, 1897. 
In 1925, 
Co. as service manager and engineer. 
Later, he was connected with O. W. 
Watkins Co. and W. G. Walz Co. 


For 13 years terminating in 1950, 


he joined Cooper Gillett 


Mr. McLaughlin was owner and man- 
ager of the Arizona Engineering Co. 
He became associated with C. & M. 
Manufacturing Co. in 1952. 
Working in all phases of refrig- 
erating and air conditioning, Mr. 
McLaughlin had engaged in the de- 
sign work for the Arizona State Hos- 
pital and the Sacatone General Hos- 


pital. 


WILLIAM B. SCHULER 
Rock Island, Ill. 

William B. Schuler, 
Rock Island, IIL. 
13, 1955. 
1937 

Mr. Schuler, who was born in 
1898, had been connected with Taco 
Heaters, Inc., New York, N. Y., pre- 
vious to his entry into the Army Air 
Force in 1942 
the Central Procurement 
While with the 


spected heating installations in war 


sales agent, 
died on February 
He joined the Society in 


. where he served with 
District. 
Air Force, he in- 


plants and checked new installations 
for approval. He also checked on the 
need for machine tools to improve 
production. 

Later, Mr. Schuler worked with 
Products, Inc., Des Moines, Ia. He 
moved to Rock Island in 1949. He 


is survived by his wife. 
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ILG Unit Heaters 


The complete line—steam, 
hot water, gas or electric— 
with capacities ranging from 
18,600 to 286,000 BTU. 


IiLG Centrifugal Fans 


Designed for a wide variety 
of pressure and volume 
requirements—certified 

capacities ranging from 374 

CFM to 116,400 CFM. 


ILG Propetier Fans 


Feature ILG's self-cooled 
motor, direct-connected to 
fan wheel—assures extra 
quiet, low-cost operation. 
Sizes from 6” to 72”. 


FOR POSITIVE, CONTROLLED ROOF EXHAUST... 


Year in, year out, rain or shine, Ilg Power Roof Ventilators are 
always on the job. They provide powerful, positive maintenance- 
free discharge of stale air or fumes. Designed to meet rigid require- 
ments, they are ideal for the tough ventilating problems encountered 
in hotels, apartment buildings, office buildings and factories, large 
or small. The “PRV” unit shown above features a direct-connected 
centrifugal fan...ideal for remote roof operation with double- 
sealed permanently lubricated ball bearings for exhaust from ver- 
tical flues or from duct systems... no belts to use up power, wear 
or break. Available in 40 different capacities. Other types available 
meet every roof ventilator need ...all are “capacity certified” in 
accordance with A.S.H.V.E. and PFMA test codes. 


lig Power Roof Ventilators Require 
No DRIVE or BEARING Maintenance 


Complete Details... F REE 


Write today for your free copy 
of this illustrated Catalog. Ask 
for Bulletin No. 1903. 


ILG ELECTRIC VENTILATING COMPANY 
2826 N. Pulaski Road, Chicago 47, lilinois 
Offices in 57 principal U. S. cities—all principal foreign cities 
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+ «« THE MOST AVOIDED WORD IN AIR FILTERING 


AIRFILTERS 


“SPECIAL FILTERING ACTION CATCHES AND 
HOLDS LINT WITHOUT STOPPING AIR FLOW 


Make no mistake about it... the above state- tained 6 times as much lint as that generally ac- 
ment is not just a claim ... IT IS AN ABSOLUTE cepted for filter testing. 
PROVEN FACT. Proven with a test dust that con- 


HERE IS THE COMPARISON 
GENERALLY ACCEPTED TEST DUST EVANS TEST* DUST 


72% -—— standardized air cleaner test dust, fine, 61% — standardized air cleaner test dust, fine 
(Arizona Road Dust, fine) (Arizona Road Dust, fine) 

25% — K-1 Carbon Black 21% — K-1 Carbon Black 

3% — No. 7 Cotton Linters (percentages by 18% — COTTON LINTERS .. . THESE LINTERS 
weight) RANGING IN LENGTH FROM 1", 4", 

¥%" and Y”" WERE ADDED IN EQUAL 

PORTIONS TO GIVE AN ADDITIONAL 

15% LINT TO THE FORMULA. 





THIS NEW EVANS FORMULA WAS USED TO PROVIDE THESE EXCLUSIVE EVANS FEATURES MADE THIS 
A TEST DUST WHICH WOULD BE MORE REALISTIC IN PHENOMENAL FILTERING PERFORMANCE POSSIBLE 
RASS EVERY GAY WERINS CONBINENS. * PRECISION ANGLED OPENINGS FORCE AIR INTO EX- 


In addition to using dust with an 18% lint content TREMELY HIGH TURBULENCE. CAUSE IT TO TRAVEL 3.5 TIMES 
Evans . .. in order to establish the most grueling DEPTH OF FILTER FROM INLET TO OUTLET SIDE. 


possible conditions . . . employed a continuous feed- 

in rocess. * ROUGH, TALONLIKE BURRED EDGES GRIP AND HOLD DIRT 
9 P ‘ AND LINT. FORCE AIR TO TRAVEL OVER 1.24 MILES OF 

The full amounts of dust were fed into the filter over THESE EDGES IN A 20” x 20” x 2” SIZE FILTER. 


Se eS Se ES eres wes eae NO THICK AND THIN SPOTS. AIR IS PULLED INTO FILTER 
tinvous except for a 5 to 10 minute break at the . : 
K FACE. 
end of each hour which was required to reload dust SS a 
and fiber feeders.) * RIGIDITY OF FILTER PACK ELIMINATES ALL FLUTTER. 
* LARGE PRECISION CUT OPENINGS ON INLET SIDE HOLD 


Type A 20%20%2" MANY TIMES MORE LINT WITHOUT STOPPING AIR FLOW. 
UTILIZE FILTER DEPTH. 


AMAZING NEW MERCHANDISING POLICY PROTECTS 
DISTRIBUTORS, JOBBERS, AND DEALERS 


Guarantees this protection. Opens an amazing new 
field in sales and profits. 


AAU) 0 Brwepsisay 


if you are now handling an old-fashioned line of 
filters, which is not giving adequate filtering per- 
for e, adequate profits, adequate customer sat- 
isfaction and adequate territory protection, then get 
complete Evans story on both the new lifelong filter 
and the new merchandising policy. 


a 
INVESTIGATE NOW! MAIL THIS COUPON TODAY! 
THE GEORGE EVANS CORPORATION, MOLINE, ILLINOIS 
GENTLEMEN: Please send me: [] Descriptive Literature [] Merchandising Policy [] Price Lists 
| WANT TO LEARN MORE ABOUT THIS REVOLUTIONARY NEW FILTER DEVELOPMENT. 





o ww 
Oust load on filter in grams 


NAME COMPANY 
ADDRESS 
CITY 
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Remotaire Model TRA 
for 100% Air Recirculation 





New Remotaire Room Conditioner by American-Standard 


--- specially adaptable to interior ventilation systems 


@ Now American-Standard Re- 
motaire is more versatile than ever. 
A new unit—the Model TRA—is 
designed for cooling and heating 
the peripheral zone of office build- 
ings, hotels, and other buildings 
which use interior ventilation sys- 
tems. Fresh outside air is supplied 
by small ducts connected to the 
air conditioning system of the in- 
terior zone. These ducts usually 
are located in furred down ceilings 
and are connected to small side 
wall outlets or ceiling diffusers. 
The interior zone system is de- 
signed to provide a mixture of con- 


ditioned outside air and recircu- 
lated air, or for 100% outside air 
during intermediate seasons. 

Designed for total recessing, the 
new Model TRA uses a simple pip- 
ing system that carries hot water 
for winter heating and chilled 
water for summer cooling from a 
central plant. Room air is condi- 
tioned all year long! 

Available in 200, 300, 400 and 
600 cfm sizes, the Model TRA unit 
has three-speed fan control which 
provides a wide range of air quan- 
tities and heating and cooling 
capacities. A size for every job! 


American-Stardard 


WATER HEATING-COOLING SYSTEMS 


Look what Remotaire offers: 


Every Remotaire unit is listed by 
Underwriters’ Laboratory, Inc., Re- 
examination Service. 


One simple piping system for both 
summer cooling and winter heating. 


Individual room temperature con- 
trol without affecting adjoining space. 


Large filters which keep air fresh 
and clean. 


Drain pan runs the entire length 
of unit to collect condensation drip. 


Coil shield prevents foreign mat- 
ter from falling into coil. 


American-Standard Water Chillers 
for use with Remotaire Systems are 
available in sizes from 2 to 75 hp. And 
for the heating cycle, American- 
Standard has a complete line of boilers 
for all heating requirements. One de- 
pendable source for a complete heat- 
ing-cooling system. 


American Radiator & Standard Sanitary Corporation, P. O. Box 1226, Pittsburgh 30, Pa. 


Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS - SUNBEAM AIR GONDITIONERS 
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Want. control for 
Water Heaters or 
Heat Exchangers? 


Vig c 
FLOWRITE i a 
O20 of Powers call POWE Id 


Diaphragm 
Control Valves. 


They're simple, POW! ; 
“aren Pale You Will Insure Better Temperature Control IF— 


dependable. yal , you use the right type regulator and proper size 
control valve. Whether a simple self-operating 
regulator shown at left is required or the air 
operated controls featured here .. . you can get 
both types and others from Powers. For further 
information call or write our nearest office. 


Powers ACCRITEM Temperature Regulator and 
FLOWRITE Valve—the right combination for 
many control problems where pressure and 
load conditions fluctuate widely, also for 
Over 60 Years of control of large size valves. Over 
Temperature and 50 Years 
Humidity Control Experience 
making this 
type of 
regulator 


Control Point 1A Air or water 
easily changed | operated 


VALVES: Available in a variety of body types and inner valves. : Ranges 
50 to 250°F—150 to 350°F 





POWERS ACCRITEM REGULATOR —> 


WATER HEATING SYSTEM (TEMPERED 
weaneeangC el “Pwo rors ACCRITEM TEMPERATURE REGULATOR 


THERMOMETER 








HIGH TEMPERATURE WATER TO Gives Close Control and Years of Dependable Service. 


KITCHEN, LAUNDRY OR PROCESSES 


——— e Has Adjustable Throttling Range and Calibrated Dial. 





¢ Simple, Durable Construction assures years of trouble- 
free service. 


TEMPERED WATER 
rT 


aie OF ware 


 iceaienemenn Easy to Install © Direct or Reverse Acting, revers- 
ible on the job. 


Small Size: Regulator head is 2%” wide, 35s” high, 
bulb is 12” long with 42” IPS Connection. 


Fully Described in Bulletin 316. Write for a copy. 


























POWERS POWERS ACCRITEM 
ee POWERS 
POWERS FLOWRITE 
VALVE = ’ TEMPERED WATER ACCRITEM REGULATOR _— VALVE 
\ 


= 

POWERS CHECK 

ACCRITEM Base wn 
REGULATOR COLD WaTeR 


Aik OF 

WATER SUPPLY HEA Tine 
iT 7 IN 

_ OUTLET sal tum 


WNOIECT ‘ 
Heater OF 
La 











porto BOILER 
— SUBMERGED HEATER . HEAT EXCHANGER 
~ 
CONTROL a 
WaTeR 
SupPPiy 
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Announcing .. . 











GIVE YOUR CUSTOMERS ALL THESE fireye ADVANTAGES: 


two to four second shutdown on flame failure * synchronous-timed automatic 





programming * easy switching to standby fuel * precision-limited trial for 
ignition * controlled pre-purge and post-purge 
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Programmer for 


Commercial Burners 


Heating, Piping & Air 


@ meets all latest municipal, state, and insurance 


code requirements for light oil and oil/gas 


combination burners 


THE NEW FJ-2 FIREYE is the answer to 
safety codes requiring flame-failure protec- 
tion on commercial burners to operate 
positively within two to four seconds after 


the flame goes out. 


Only an electronic device can act that fast 
. . and only Fireye has proved it can 
meet these requirements of speed and 
reliability. 
MADE FOR THE JOB... the new FJ-2 Fireye 
is specifically designed for light oil and gas 
fuels. It literally sees the flame, with the 
amazingly compact and reliable Firetron 
scanner. Fuel flow is automatically shut off 


within two to four seconds, if the flame 
goes out. Precision timers and relays pro- 
vide controlled pre-purge and post-purge, 


and limited trial for ignition. 


EASY TO SERVICE, TOO .. . plug-in chassis 
removes in seconds without disturbing wir- 
ing — simplifies installation, maintenance, 
replacement. Components are of highest 
industrial quality — withstand moisture, 
vibration, high temperature — give contin- 
uous peak performance. You'll want to 
give your commercial burner customers this 
complete, dependable protection. Write 
today for full information. 


COMBUSTION CONTROL DIVISION 
ELECTRONICS CORPORATION OF AMERICA 


Dept. C-13-5, 718 Beacon Street, Boston, Mass. 


Other ECA Divisions: Photoswitch Division * Fireye Division * Marine Division 
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Business Machines Division * Photoconductor-Transistor Division * Military Division 








Overlapping 


Seams? C No! ) 
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Tae x 
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ene 
WI WY SWAMI 


——— THE TITUSVILLE IRON WORKS COMPANY 


truthers TITUSVILLE, PENNSYLVANIA 


A division of Swen. Manufacturers of A Complete Line of Boilers 
for Every Heating and Power Requirement 
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True Air Conditioned Comfort 


with MUlti-vwent 


LOW VELOCITY AIR DIFFUSERS 


SPECIFIED FOR FORD...coast to coast 


MAHWAH, NEW JERSEY 


Ford Assembly Plant Office 
Building 

Giffels & Vallet, Inc. 

L. Rossetti Associated 
Engineers and Architects 


Modular Multi-Vent panels will provide a quiet, 
concealed, draft-free air distribution system in 
the four new FORD buildings listed at the left. 


The Multi-Vent story is simple...this system 
distributes conditioned air at low velocity by 
gentle pressure displacement. This unique fea- 


DEARBORN, MICHIGAN 
Ford Central Staff Office 
Building (Illustrated above) 
Architects and Engineers: 
Skidmore, Owings & Merrill 
New York 

Mechanical Engineers: 


Jaros, Baum & Bolles, 
New York 

Contractor: Bryant & 
Detwiler, Detroit 
Mechanical Contractor: 
Thermotank, Inc., Detroit 


LOUISVILLE, KENTUCKY 
Ford Assembly Plant Office 
Building 

Albert Kahn Associated 
Architects and Engineers 


SAN JOSE, CALIFORNIA 


Ford Assembly Plant Office 
Building 


Architects and Engineers: 
F. A: Fairbrother 
& Geo. H. Miehls, Detroit 


Consultants: Albert Kahn 
Associated Architects 
and Engineers, Detroit 


Write today for new Multi- 


: 


Vent 


ture not only eliminates all draft complaints 
but also allows complete freedom in locating or 
relocating moveable partitions without reposi- 
tioning the outlet panels. 


Multi-Vent can handle as many as 60 air 
changes per hour and still maintain even, draft- 
less, low rate of room air motion. 


These are only a few of the many reasons 
why Multi-Vent is the choice of the nation’s 
leading office buildings, hospitals, laboratories, 
factories, hotels and restaurants. 


Literature 


WHERE QUALITY IS TRADITIONAL 


THE PYLE-NATIONAL COMPANY 


1373 North Kostner Avenue, Chicago 51, Illinois 





Sales and Engineering Representatives in Principal Cities of United States and Canada. 
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The new, extremely fine, silky fibers in Pittsburgh's improved 
Glasfloss Filters stop and hold more dust—and are easy on 
the hands! 

Available in all standard furnace and air conditioning 
filter sizes, Glasfloss filter media is also available in Bulk 
Roll-Paks to provide convenient and economical replacement 
material for all commercial and industrial filtering uses. 

For complete information and prices, write Glasfloss Dept., 
Fiber Glass Division, The Pittsburgh Plate Glass Company, 
One Gateway Center, Pittsburgh 22, Pennsylvania. 


GLASS ‘PAINTS + GLASS + ‘CHEMICALS + BRUSHES ~- PLASTICS 
ee 


PITTSBURGH PLATS GLASs COMPANY 
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Exterior view of the Mueller 
Climatrol Type 904-10 and 15-hp 
air conditioner. Note the smart 
Styling, concealed contro! panel 


NEW! 


FOR THE 


BIG 


COOLING 
JOBS 











Wem 


~ Mueller Climate 


adds 2 new sizes...10- and 15-hp...to its 
Packaged Air-Conditioner Line 


71TH the addition of these two new sizes to the Type 904 line of packaged 

air conditioners, Mueller Climatrol now gives you a full line to work 

with — from 2- to 15-hp. These new units are jam-packed with features — 
take a look. 

Type 904-10 — the new 10-hp unit. Smartly styled with a convenient, 
concealed control panel in front, it stands 98%" high, 8214” wide, 314%" deep. 
Uses two 5-hp Worthington compressors, has two shell-and-coil-type con- 
densers and two centrifugal blowers. The refrigerant is Freon 22. 





























Type 904-15 — gives you 15-hp of cooling. It comes in the same casing as 
the Type 904-10 and requires the same floor space. However, it uses two 
714 hp compressors, and correspondingly larger twin coils, blowers, condensers. 
Other features are the same. 























Both can be used for year ’round air conditioning — provision has been 
made for adding either a steam or hot-water coil so that these new units can 
provide space heating in winter, as well as cooling in summer. 


Easy to install — the Type 904-10 and 15 are self-contained and come from 
the factory completely charged and prewired for easy installation. 


There’s money in the big cooling jobs — so go after it with Mueller 

Climatrol to make more sales and to add to your reputation as a comfort 

Drawing shows smaller size Type 904 — expert. Write for complete data on these units. Mueller Climatrol, Dept. 155, 
eee one, et eee oe 2023 W. Oklahoma Ave., Milwaukee 15, Wisconsin. 

®-isse 


with duct systems in homes with radiator 
or radiant heat. 














NEARLY 100 YEARS OF MANUFA'ICTURING QUALITY COMFORT EQUIPMENT 
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OS: 


arADING | 
OPPER 
TUBE 


for 


RAINAGE 
OTEM 


EMPIRE STATE BLDG, NEW YORK 1, N. Y. PLANT: Reading, Pa 


. kt 
Mr. Readi-Pa y 
Also Recommends: 


Vv READING “LEKTRONEAL” 
COPPER WATER TUBE 

y READING RED BRASS 
AND COPPER PIPE 
READING “‘LEKTROSEAL” 
COPPER REFRIGERATION TUBE 


* HOUSTON, TEXAS 

121 Rothwell St 

thern Blvd e DENVER, COLO 
2845 Walnut St 


¢ CHICAGO, ILL 
724 W. 50 

* LOS ANGELE CALIF 
20 < nto 


* CLEVELAND, OHIC ® OAKLAND CALIF 
4615 Perkins Ave Pye ee ee 


Assures 

Top Quality 
Installation 
that can cost 
less than 
ordinary 
installation! 


e Effects 


Solid Savings 
in installation 
time and costs! 


Reduces 
Carpentry 

Work 

by pre-assembly 
done in shop 

or on the job! 


oe 
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were all water lines in these low-cost 
housing projects silver brazed with 


THESE TWO NEW PROJECTS in New York 
City’s low-cost housing program comprise 
some 4000 apartments in 70 buildings. 


WHY did the plumbing contractor elect 
to silver braze all hot and cold water 
lines with the low-temperature silver 
brazing alloy SIL-FOS? 


The answer to that question is of vital 
interest to all plumbing contractors — 
especially those who have not as yet done 
any silver brazing of pipe and tubing. 
It comes direct from the plumbing con- 





tractor on both projects—one of the larg- 
est and most successful in the business— 
Eugene Duklauer, Inc. 


It gives you Duklauer’s eye-opening 
answer together with some interesting 
views of the piping and other valuable 
information about silver alloy brazing of 
pipe and tubing. Write today for your 
free copy. Ask for Low-Temperature 
Brazing News No. 61. 


HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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OFFICES and PLANT$ 
BRIDGEPORT, CONN, 
PROVIDENCE, R., 1. 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
MONTREAL, CANADA 
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THE FIRST CAST JRON BOILER DESIGNED 
SPECIFICALLY FOR HORIZONTAL ROTARY OIL BURNERS! 





LS 4 





WEIL: Mc LAIN 


PRESENTS A HEAVY DUTY BOILER DESIGNED IN COOPERATION WITH 
LEADING MAKERS OF ROTARY OIL BURNERS 


In the ‘‘HR Series,’”’ Weil-McLain makes a revolutionary advance in boiler 
design...an ASME constructed cast iron unit engineered to provide the best 
operating conditions for horizontal rotary oil burners! 


The cut-away above illustrates the major features which make the “HR” 
completely outstanding in performance when fired with burners using heavy oil. 

Note also the other Weil-McLain features which contribute to exceptionally 
high overall efficiency. The curved primary heating surface increases the area 
directly over the fire...large waterways assure rapid circulation...back and 
forth, balanced flue gas travel distributes heat equally to all secondary heating 
surfaces ...sectional construction with short draw-rods simplifies erection. 


Get the facts—write today for complete engineering data. 


WEIL: Mc LAIN 


BOILERS- RADIATORS Priva ict VW mah ae 


ORS RR 








BOILERS 


FOR BURNERS 
USING HEAVY OILS 


é 
FEATURES! 


7 Large fire box volume de- 


velops better combustion 
conditions and maximum ra- 
diant heat transfer. 


2 High base makes more com- 


bustion space available— 
eliminates high brick founda- 
tion. 


Special steel front plate sim- 
plifies installation of rotary 
burners. Openings can be cut 
at factory for specific makes. 


@ Green enameled steel jacket 


lined with thick blanket of 
fibre glass—saves insulating 
time. 


WEIL-McLAIN COMPANY 


INDIANA 


Address literature requests to Dept. AA-55. 
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MIRACLE SURFACE ANCHORS 


Speed Installation of Insulation 


Eliminate drilling, welding, 
expansion bolts! Reduce time, 
construction, and installation costs! 
No damage to surfaces 


in event of installation removal! 


FREE: Valuable, informative 
engineers and architects bulle- 
tins giving details and complete 
specification data. Yours on 
request. 


MIRACLE SURFACE ANCHORS are manufactured by the 


DEVICES DIVISION 


Heating, Piping & Air Conditioning, May 1955 


Use Miracle Surface Anchors to provide firm support 

for block, board or blanket types of insulation on clean 
rigid surfaces. (Use for conduits, pipes, and fixtures, too.) 
Also to provide anchorage in otherwise inaccessible locations. 


Miracle Surface Anchors consist of perforated metal plates, 
2” x 2” or 2%” x 2%” to the center of which is welded 

a spindle, prong, nail, bolt, or threaded stud, zinc plated, with 
dichromate finish after manufacture. Perforated base 

provides anchorage by bonding with Miracle Anchor Adhesive 
to masonry, metal, plaster, etc 











MIRACLE 
ADHESIVES 
CORPORATION 


214 E. 53rd Street, New York 22, N. Y. 








B. P. HARDING 


President 


R. D. ANDERSON 
Vice-Pres. & Gen'l Moar. 


R. W. DAVENPORT 


Vice President 


MARGARET L. HUGHES 


Secretary 


it's a matter of people . . 


The Complete QUALITY Line 
For Cooling & Ventilating 


] These are the owners and managers of General Register, and we're 
immodest enough to claim you'll look far to find better people to 
deal with! 


Ever wonder what General Register needed to leap so swiftly into a 
position of leadership in this complex business? Money? Yes, plenty— 
but the right people could raise it. Facilities? Yes, lots of them. Know- 
how? Talent? Organization? All of these, and tireless effort, too. 
But all needful things are possible to the right combination of people 
whose lives and fortunes are pledged to the best management. 


G-R, the Line that's "Second to None” has— 


A Young Organization — Going Places! 


GENERAL ({) REGISTER 


CORPORATION 
14 Factory Street ¢ Cedar Grove, New Jersey 
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Dover Stops Rust Cold! 


THE COOLING TOWER THAT'S 


HOT-DIP GALVANIZED 
AFTER FABRICATION 


You put an end to troublesome, costly rust problems 
when you specify Dover packaged steel cooling towers. 
Dover, and only Dover, offers you at no extra cost a 
complete packaged cooling tower that is hot-dip galvan- 
ized after fabrication. And, another extra: the fan and 
fan shaft are non-corrosive to prevent rusting and un- 
sightly corrosion ordinarily present after several months 
of service. These features are standard on all Dover 
Series “CF” towers. 


On Your Next Job, Choose Dover Cooling Towers 
and Get ALL these Bonus Features 


LOWER OPERATING AND MAINTENANCE COSTS 

. with a Dover Tower you get low-cost water cooling 
for any application requiring from 2 to 100 tons capacity. 
And the neat, modern design is an integral part of the 
rugged construction, promising good appearance with 
low maintenance costs. 


NO NOISE PROBLEM ... there’s no noise problem 
with Dover propeller-type towers. Propeller fans are 
properly arranged and designed to eliminate noise and 
to allow for reasonable duct loss for inside installations. 


DOVER 


MANUFACTURING 


ARIZONA, Phoenix LOUISIANA, New Orleans 
Karison Machine Works Bryner-Spraniey, Inc 
ARKANSAS, Little Rock 
Mullins Engineering Co. 
CALIFORNIA, Los Angeles 
Robert R. Derber Co. 
San Francisco 


O10, Cincinnati 


R 


Burson Sales, Inc 
DISTRICT OF COLUMBIA, 
ashington uis 
Randall S. Stover E. Malone Co., Ine. 
ORID MONTANA, Butte 
Sullivan Valve & Eng. Co. 
en Omaha 


Barton Distributing Co 
ENTUC wisville 
Mundt-Brawner-Branson 


Water-Saver Corp 
NORTH CAROLINA, Greensboro 
Hoffman & Hoffman Co. 
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COMPANY 


ileox Eng. Co. 


INDEPENDENCE, MissouRi 


Co. 
Co. 


GUARANTEED CAPACITY . in a modern fully 
equipped testing lab at the Dover plant, all tower 
models have been pre-tested under actual operating con- 
ditions. These actual tests make it possible for Dover to 
guarantee delivery of rated thermal capacity. 


A stock of Dover packaged steel cooling towers is 
maintained in four parts of the country, providing fast 
delivery to all locations. There is a Dover representa- 
tive near you ... contact him today or simply fill out 
the coupon below. 


MAIL THE ATTACHED COUPON TODAY 
AND GET FULL INFORMATION! 


DOVER MANUFACTURING COMPANY 
Department 100, 3117 Weatherford Avenue 
Independence, Missouri 


[] Please send me full information about Dover steel 
cooling towers. 


(] Please have a Dover representative call on me 


NAME 
FIRM __ 


ADDRESS 





f Gallaher Air-Vans° 
Help Woodward Governor 
Beat Electric Furnace Heat 


The Woodward Governor Company of Rockford, Illinois, pioneers 
in the manufacture and developement of hydraulic governors for 
prime movers. Many of the world's best known military and 
commercial aircraft are equipped with Woodward Governors. 


In heat treating rooms of the Woodward 
Governor Co., Rockford, Illinois, manufacturers 
of hydraulic governors for prime movers, elec- 
tric furnaces operate at temperatures of 1800- 
2200 degrees Fahrenheit. Because the plant is 
completely windowless, there has to be an 
effective ventilating system. 


Del Zeigler, plant engineer at Woodward, 
specified eight Gallaher direct drive Air-Vans® 
to exhaust the smoke and other fumes from the 
electric furnaces and to maintain the proper 
ventilation in the heat treating rooms. Without 
the Air-Vans®, the room’s temperature would 
soar to 150 degrees. With Gallaher, Wood- 
ward’s employees enjoy a comparatively cool 
seventy-eight degrees. Zeigler reports that these 


For further information write 


The GALLAHER company 


4108 DODGE ST. 


Gallaher units “are very efficient and entirely 
satisfactory.” 


Engineers everywhere are turning to Gallaher 
to solve their ventilation problms, because 
Gallaher relies on accurate physical tests — not 
theoretical extrapolations. Such features as the 
patented built-in scroll effect design and air 
seal-off, low silhouette, low noise levels, avail- 
ability in special metals, and weatherproof 
design make Gallaher a recognized leader in 
the ventilation field. 

Direct Drive units 150-11,000 CFM. Belt Drive 
3500-65,000 CFM, developing static pressures 
to 4”. 


Patents 2188741 2526290 


Patents pending 


OMAHA, NEBRASKA 


Pioneers in Research-Designed Power Roof Exhausters 
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VEKRS“REUIABILITY | 


ARE BEHIND EVERY 


AMESTEAM 


GENERATOR 











re 


In your selection of a boiler, it’s important to remember 
— experience does count. And what better assurance 
of top boiler quality do you have than the Ames record: 
107 years of building fine boilers — boilers which have 
given economical, satisfactory service throughout the 
industry! Many Ames units purchased 40 to 50 years 
age are still faithfully on the job. Amesteam Generators 
always incorporate the latest advances in package boiler 


design. 


Write today for details on these boilers with the proven 


record of reliability. 


AMES IRON WORKS, INC. 


Box D-55, Oswego, N. Y. 


Show me how I can benefit from Ames expe- 
rience and nation-wide organization in getting 
a top boiler value. 


AMESTEAM oe 
GENERATOR 


20 sizes, 10 to 600 H.P., 15 to 200% W.P., oil, gas, or 
eil-gas combinations with quick fuel switchover feature. 


COMPANY 
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See how 


All-Air 





High Velocity — 


it The National Bank of Detroit, which is equipped with an 
untuts Anemostat All-Air High Velocity distribution system. 


lower 
the roof 





> 
This photograph shows the high 
velocity ducts installed through the 
open web joists. Note how the Ane- 
mostat sound attenuation unit is 
also placed inside the open web 
joist area. As a result, the archi- 
tects and engineers were able to 
save nearly two feet in a one-story 
building . . . also make comparable 
savings in construction costs. 
: .. "a — j ae 
. . e ag By Lith ro... LS ; 4 
Completed interior with the Ane- fie ‘ Tae ae f Baca : 
mostat High Velocity units installed ai? 5, “means ee ’ poe 
in the ceiling. a ne ae ee ba 


Facts about All-Air HV units 


Can be used with smaller than conventional ducts. 


Can be installed through open web joists (as 
shown here) and in many other space-saving ap- 
plications. 


Can be installed faster and with less cost. 


tee a Require no coils, thus eliminate clogging and 
Si aa, y oh 8 odors. 
WAR F , Round, square and straight line diffusers with 
high velocity units are adaptable to a wide variety 
of architectural designs. 


¢ Architect: W. ROY AKITT 

¢ Engineer: F. A. SANDO 

¢ Mechanical Contractor: JOHN M. CAMPBELL, INC. 
¢ Ventilating Contractor: AUTOTHERM CORP. 


¢ For latest data on All-Air High Velocity units, 
write on your business letterhead for new Selection Manual 50 


to Anemostat Corporation of America, 10 E. 39 Street, New 
York 16, New York, 











FOR USE WITH FREON 
OR WITH HOT AND 
COLD WATER 


FOR REMOTE INSTALLATIONS ON 
NEW OR OLD CONSTRUCTION 


Conceal-X is built to save you money, make you money, and to better 
satisfy your customer. It is a real space saver designed for use in out 
of the way places and with the capacity to do.a big job quietly. Recom- 
MOTELS ; ye . : 
mended for motels, dwellings and buildings for Winter-Summer air 
HOTELS conditioning. Conceal-X, installed in vestibules, overhead entrance 
HOMES ways, plenums, closets or hallways with or without false or furred ceil- 
OFFICES ings, provides horizontal discharge to one or several adjacent rooms. 
HOSPITALS Best of all, Conceal-X incorporates the Peerless patent-applied-for Hi-F 
and finned construction that gives you greater B.T.U. efficiency year after 
General Buildings = year. May we send you bulletin and specifications? 
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Original 
Equipment Manufacturers... 


it takes dern special equipment 
to keep a TEXAN cool!’ 





* Yessir, it takes a mighty good piece of air conditioning equip- 
ment to cool a Texan in July. And if it'll cool a Texan, it'll cool 
anybody, anywhere! ‘Cause Texas is the hottest place in this 
world or the next. 

How you gonna know whether your equipment will stand up 
under fierce Texas heat? The best way we know is to use a 
Cobell “Aqua-Fog” Evaporative Condenser or Condensing unit 
with your equipment. We build Aqua-Fog right here in Texas, 
we test it here in Texas . . . and it keeps us cool here in Texas**. 
And that means it'll hold up anywhere, from Phoenix to Yonkers, 
and Las Vegas thrown in on the side. And you just can’t ask 


for any better than that! ** We're the coolest ! 











Aqua-Fog is a new, 
different system 


Cobell gives you a brand new evapora- 
tive condenser that combines forced air 
and water spray to achieve an excep- 
tional degree of rapid heat transfer. Very 
good for small central units of two to five 
tons. 


Eliminates water cool- 

ing tower. 

Slashes water con- 

sumption up to 97%; 

no worry about water 

shortages. 

Cuts power costs 

through reduced head 

pressure. 

Saves space; locate it 

indoors or out. 

Easy to install, service. 

Available with or with- 
EVAPORATIVE out compressor, com- 


CONDENSER UNIT partment, specified to 
individual needs. 

















FIND OUT how you can 
make money by using Aqua-...# 
Fog with your equipment. 


WRITE FOR deciles  SMMDEINOUSTRIES, Inc. 


-atalogue information. Box 1157 Ft. Worth 1, Texas 
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Fact: 


Westinghouse Cleans, 
Heats, Distributes 
9,120,000 CFM of Air 
at U.S. Steel’s Giant 
Fairless Works 


Westinghouse has made the Fairless Works of U.S. 3. Mechanical Draft 

Steel the outstanding steel mill from the standpoint 4. Cooling and Dehumidifying 

of air cleaning and ventilation. 5. Electronic Air Cleaning 
This plant uses Westinghouse Industrial Heaters, 

Centrifugal Fans, Air Handling Units, and PRECIP- 

ITRON® Electronic Air Cleaners. 


—put air to work with Westinghouse- Sturtevant 
apparatus. 


Choose the most complete line backed by un- MORE FACTS? 
divided responsibility. Whether your requirements Call your nearest Westinghouse-Sturtevant Sales En- 
are for— gineer . . . he’s the “Man with the Facts” on heating, 
1. Heating and Ventilating air handling, and electronic air cleaning . . . or fill in 
2. Industrial Processes the coupon below. 


. ST ! Re G be oO uU Ss Lan Westinghouse Electric Corp. 


Sturtevant Division, Dept. 5D 


AIR HANDLING Hyde Park, Boston 36, Mass 


Please send more facts on your Complete Line. 
you CAN BE SURE...1F rs 


NAME AND TITLE. 


.. Westinghouse 2 ~~ 
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a neater, faster radiant heating job! 


You can save time and still do a quality 
radiant heating job...with Chase Copper 
Water Tube. Its soft temper means it 
can be bent by hand. Its long 60 and 100 
foot lengths mean you make fewer joints. 
Both of these features mean a faster, 
neater installation. 


Lightweight Chase Copper Water Tube 
is easy to handle, easy to install. It can 


1 tay eC >. 
war yaa 
A. CA x - ~ ® 


be joined quickly with leak-proof Chase 
Solder-Joint Fittings, using standard 
soldering techniques. Result—a radiant 
heating system that stays pressure-tight 
for good! 


Chase Copper Water Tube and Chase 
Solder-Joint Fittings are available in all 
sizes from your Chase Wholesaler. Call 
him today. 


Chase Copper 


adds extra value 











~ to any home! 


The Nation’s Headquarters for Brass & Copper 


Albany * Chicago Los Angeles New York 
Cincinnati Milwaukee Philadeiphia 
Cleveland Minneapolis Pittsburgh 

Newark Providence 

New Orieans Rochester * 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
St. Louis 

San Francisco 
Seattle 

Waterbury 

(tsales office only) 


Detroit 

Grand Rapids t 
Houston 

Dallas Indianapolis 
Kansas City, Mo 
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WHEREVER 


SLEEVOIL PILLOW BLOCK 
A precision-built, ring-oil- 
ing babbitted bearing, self 
aligning and exceptionally 
quiet in operation. 


~ 


WATER-COOLED SLEEVOIL 


Sleevoil Pillow Block, de- 
signed for industrial appli- 
cations where high temper- 
atures are encountered. 


DODGE BRONZOIL 


Capillary bronze bushing 
has capacity of one-third 
its volume in oil. Reser- 
voir with close fitting wick 
around bushing provides 
ample lubrication. Both pil- 
low blocks and flange units. 


BRONZE BUSHED PILLOW BLOCK 


Designed for arrangement 
No. 2 installations. Two 
bronze bushings of high 
lead content mounted in 
one cast iron housing. 
Special T-section rings for 
dependable lubrication. 


BALL BEARING PILLOW BLOCK 
For anti-friction instal- 
lations. Two single row, 
deep groove ball bear- 
ings in one cast iron 
housing. Extended inner 
races carry the shaft. 


CALL THE TRANSMISSIONEER 


your local Dodge Distributor, for infor- 
mation about the entire Dodge line of 
bearings for fan and blower service. Look 
for his name in the Classified Telephone 
Directory under “Power Transmission 
Equipment.” or write to the factory. 





IS REQUIRED 


DODGE 
BEARINGS 


FOR FAN AND 
BLOWER SERVICE 


FOR INSTALLATIONS in hospitals, auditoriums, 
office buildings— wherever quiet operation is 
essential, Dodge offers the perfect answer to 
the bearing problem. Dodge manufactures a 
complete line of bearings for fan and blower 
service, all engineered and precision-built for 
exceptional quietness in operation. 


The Dodge line has been developed in close 
cooperation with the manufacturers of fan and 
blower equipment, to meet the specialized re- 
quirements in this field, efficiently and eco- 
nomically. For complete information on Dodge 
fan and blower bearings see your Dodge Dis- 
tributor—or write the factory. 


DODGE MANUFACTURING CORPORATION 
1600 UNION STREET, MISHAWAKA, INDIANA 


(DGE 


of Mishawaka, Ind. 


7D uil| 








CRAME-PLATES -) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
— CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 





| ae 
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Star drilling in concrete for installation 
of electrical conduit and equipment. Also 
for breaking through walls and floors for 
duct work, pipe and fuel line installations. 


. £ 
ELECTRIC HAMMERS GIV 


—e Yl See where B&D Hammers 
save you time and money! 


PA New Book shows how! 


To 













From drilling in concrete to holing-through walls, B&D Electric Ham- 













TTER 

pos é mers get more jobs done faster, better, cheaper! No other Hammer 
wr has so many features fer comfort and safety. No other Hammer gives 
you so much working power in so little weight at such a low price! Get 
pee all the facts! Get this great B&D Hammer Handbook FREE! Page 
of JOBS in after page of on-the-job photos show how you can save time, cut costs 
— on dozens of jobs in your own operation! Write to: THe Biack & 
. ee, Decker Mre. Co., Dept. 2805, Towson 4, Maryland. Meanwhile, ask 

CHEAPER! your B&D distributor for a demonstration! 







LEADING DISTRIBUTORS EVERYWHERE SELL 


For nearest distributor, & Decker 
see “Tools-Electric.” 


PORTABLE ELECTRIC TOOLS 







FOR LAGGING-DOWN! 
see of 


ay . 


FOR CHANNELING! 











4 


< 
ry? 
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WARM AIR HEATED... 


Public School, Bergen, North Dakota, heated with a No. 8100 Campbell stoker-fired unit. Installed 1954 
by M & S Roofing & Sheet Metal Co., Minot, N. Dakota, H. M. Leonhard, architect, Bismarck, N. Dakota. 


EXCEPTIONAL HEATING ECONOMY 


Low first cost, low installation cost and low operating cost make warm air heat- 
ing with Campbell units especially attractive for school heating. Campbell Heat- 
ers make full use of the natural advantages of warm air heating; fast heat deliv- 
ery, positive control of temperature and ventilation; plus quiet operation and ex- 
ceptional fuel economy. Campbell 8000 Heaters are available for all fuels in ca- 


pacities up to 3,150,000 BTUs. 


MANUFACTURERS’ AGENTS 


We have a number of attractive openings for manufacturers’ 
agents who call on heating contractors and architects. If in- 
terested, please state territory you cover. 


CAMPBELL HEATING CO. 

Des Moines 17, lowa 

1 em interested in your proposition for manufacturers’ 
agents. 


My territory covers 





CAMPBELL HEATING COMPANY 


Des Moines 17, lowa 


Heating, Piping & Air Conditioning, May 1955 





NOW, easy installation, lifetime service with 


BRIDGEPORT COPPER DRAINAGE TUBE 


for soil, waste and vent lines 
in residence and multi-story buildings 


Bridgeport’s new Copper Drainage 

Tube offers you these important 

advantages: 

© Space-saving, joint-saving 20- 
foot lengths 

e Easy-to-handle lightness 

e The speed and simplicity of 
solder connections 

In addition, installation costs are 

lower, yet service will be trouble- 

free for the life of the building. 
You'll get prompt delivery of 

Bridgeport’s Copper Drainage Actual ©.D. Wall Thickness Weight 

Tube from leading wholesalers Inches Inches 

throughout the country. Remem- ape ae 480 

ber, too, it is precision made to 1.428 042 209 

the same high standards as 2.125 042 1.07 

Bridgeport’s regular copper 3.125 045 1.69 

water tube and plumbing brass 4.125 .058 2.87 


goods. Order your needs today. 5.125 072 443 
6.125 .083 6.10 


Hard Temper 20 ft. Straight Lengths 


BRIDGEPORT COPPER DRAINAGE TUBE 




















BRIDGEPORT BRASS 


COMPANY @ BRIDGEPORT, CONNECTICUT 
Sales Offices in Principal Cities—Conveniently Located Warehouses. In Canada: Noranda Copper and Brass Limited, Montreal, Quebec 


222 Heating, Piping & Air Conditioning, May 1955 





STEAM-PAK Packaged 
Steam Generators — 
30 to 500 Horsepower 
High or Low Pressure 
Oil and / or Gas Fired 


BOILER-BURNER Units 
Scotch Marine (illustrated) 
or Firebox Types 

for Heating 

Oil and/or Gas Fired 


STEAM-PAKETTE 
Packaged 

Steam Generators — 
15 to 30 Horsepower 
High or Low Pressure 
Oil and/or Gas Fired 


F/C INDUSTRIAL Fuel 
Burning Systems — 
including Oil and’ or Gas 
Burners (45 to 400 Hp.), 
Control Panels, Windboxes, 
Fuel Oil Heaters, Accessories 


Industrial Division, 
of omplete Facts I YORK-SHIPLEY, INC., York Pa. 


Please send specifications on: 


Detailed Specifications Data on York-Power [] Steam-Pak Generators; | | Steam-Pakette Generators; 


Equipment will be furnished on request. Dealer- saree Ae i ; 
ship Openings Available in certain key markets. [_] Beiler-Burner Units; F/C Fuel Burning Systems 


Name 





INDUSTRIAL DIVISION Address 


= 
7 « | We are interested in becoming a York-Power dealer. Please 


Y oO R K , PENN Ss YL Vv ANIA send additional details. 
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QUALITY CONTROLS 


for Air Conditioning and Refrigeration 


Allen-Bradley motor controls are a sound investment. Many years of experience 
; in the field have made them “‘tops’’—because they are good for millions of 
Quality trouble free operations. Their silver alloy contacts need no maintenance. 


All Allen-Bradley control is so designed. that it can be neglected in service. 
The Sign of It is one of the big reasons why this control is so popular in air-conditioning 
and refrigeration installations. 


Q U A L ! TY Specify Allen-Bradley . . . it stands for QUALITY. 


MOTOR CONTROL Allen-Bradley Co., 1335 S. First St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


Bulletin 837 tem- Bulletin 836 pres- Bulletin 800 3-way High and low pres- Watertight pres- Bulletin 849 pneu- 
perature control sure switch selector switch sure cutout sure switch matic timer 


Bulletin 837 open Bulletin 600 frac- Bulletin 709 sole- Bulletin 709 starter Special temper- 
temp. control tional hp starter noid starter with selector ature control 








Bulletin 736 auto- Bulletin 640 man- Bulletin 646 manual Bulletin 740 auto- Bulletin 746 auto- 
matic part-winding val stepless re- autotransformer matic resistance matic autotrans- 
starter sistance starter starter starter former starter 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 


>> QUALITY 


~ 
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RADIANT 
BASEBOARD 


BASE-RAY, in a forced hot water system means winter com- 
fort at its very best — the evenest, cleanest, most draft-free 
heating method known the true radiant heat from 
BASE-RAY cast-iron units penetrates every corner . . . makes 
a home truly a cozy haven from winter's chill. Offer your 
customers this cold weather blessing . . . connected with an 
efficient, automatic, cast-iron Burnham Boiler . . . and you'll 
make Profit No. 1. BASE-RAY gives quiet comfort, too. There 
are no expansion noises and no “pings.” Easy installation and 
absence of venting problems work in your favor. And with 
this Burnham lifetime equipment you can also provide 
plenty of domestic hot water the year ‘round. It will make 
you friends as well as profits. 
Reg. U.S. Pat. Off. 





CENTRAL COOLING 
EQUIPMENT 


This new, modern HIDE-AWAY tucks away out of sight in 
closet, attic, cellar or utility room . . . a summer blessing for 
your customer that will make you Profit No. 2. HIDE-AWAY 
cools, dehumidifies, filters and circulates the air . . . four 
points that are musts for summer comfort. Operation is eco- 
nomical, too . . . HIDE-AWAY requires no water and will 
cool all or a few rooms as desired with a minimum of duct 
work, For instance in a one-story house a central closet instal- 
lation may serve all rooms without ducts. HIDE-AWAY is a 
perfect unit for new or modernization jobs, so easily installed. 
»» »Sell this Burnham “Comfortizing” combination for year 
’round living comfort . . . your customers will thank you for 
years to come .. . and you'll make a double profit to boot. 


HIDE-AWAY is as easy to install as any heating system . 


no complicated engineering. Write for the Burnham Cooling 
Manual with its easy-to-follow installation instructions. 


BURNHAM CORPORATION 


BASE-RAY 
Only 7’ high, 2°’ 
deep. inconspicu 
ous. Improves all 
interiors. 


A Burnham Boiler for Every Purpose 


PACE-PAK ® PACEMAKER ® YELLO-JACKET GAS BOILER 
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B00 BE 


Irvington, New York 


HIDE-AWAY 


3 sizes — 1 ton, 
1% tons, 2 tons. 
Occupies only 6 
sq. ft. of floor 
space. 


ee] 


Burnham Corporation HP-55 
Irvington, New York 


Please send booklets giving full information on 
BASE-RAY  [(] HIDE-AWAY Cooling Equipment 


City 


PACE-KING 





BOILER ROOM of new Ste. Justine Hospital, Montreal, Canada. 
Architect, Joseph Sawyer. Associate architect, Henri S. 
Labelle. Consulting engineers, Leblanc & Montpetit. Distribu- 
tor, James Robertson Co., Ltd. All the above firms are located 
in Montreal, as is the Industrial Plumbing & Heating Co., Ltd. 
who made the installation. 


SHOWN ABOVE are 8” Type K water main, 6” fire main and 
two 6” hot water lines. Note tubes do not touch steel support. 
They rest on copper strip welded on U-shape support. 
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6” and 8” Water Mains of 
Anaconda Copper Tube 
installed in new hospital 


Copper’s non-rusting and corrosion-resistant properties 
assure long piping life, low maintenance costs 


All hot and cold water lines in Montreal’s new multi- 
million-dollar Ste. Justine Hospital are Type “K” 
Copper Tube. The installation includes 8” tube for 
the main supply line and 6” tube for the mains serv- 
ing the hot water system and fire protection lines. 

Industrial Plumbing and Heating Co., Ltd., Mont- 
real, who made the installation, has this to say about 
copper: 

“...proved most economical piping material be- 
cause of complicated layout... made the installation 
in much less time than it would have taken with pipe- 
lines requiring threaded connections. . .longer 
lengths meant fewer fittings. ..solder-type fittings 
made quickly...easy to handle because of light 
weight. ..smaller sizes bent right on the job. . .able 
to make connections in close quarters where a 
threaded assembly would be impossible . . .” 

All these are good reasons why you can make big 
savings on installation costs when you use ANACONDA 
Copper Tubes. 

Operating costs are less, too. The smooth, rust-free 
interior surface means lower pumping costs. The 
ease of dismantling and reassembling copper tube 
lines to meet changing piping requirements saves 
money and keeps costly shutdown time to a minimum. 

If our Technical Department can be of assistance 
in helping you solve a piping problem, don’t hesitate 
to call on them. The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. seat 


for copper piping call an 


ANACONDA 


DISTRIBUTOR 
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7 KEYS 20 sooth 


FAN SYSTEM PERFORMANCE 


Rugged Construction 


WELD 





Ample gauges, strong 
bracing, parts predomi- 
nantly welded. Housing 
seams welded to assure 
tightness. 





Over 60 years engineer- 
ing experience —all 
types and applications. 








Gem. 


. * a 
Ease of Application /;.-/=/:25= 
or aoe Sexy ; ae 

| ase fo . , ms tia 
Complete Line — Standard- S30 hand ay, e 
ized proportions—Test- Re | ioe | 2283 
proved ratings — selection 
simplified by quick-finding 
tables. 








Operating Economy 


Reinforced outlets. Ready- Streamlined air passages— 
to-use connections — closely fitted running parts 
smooth finishes, inside — accurate contours. 

and out. 











Low Maintenance Long Life a f 











| 4 
Finest bearings. shafts, Precision dynamic balanc- \ ==, 
fastenings, and other com- ing, thorough inspection of " 
ponents. parts and assemblies. 


PLUS — the complete plant facilities and per- 
sonnel to deliver the equipment to your order 


BLOWER COMPANY 


6600 W. Burnham Street * Milwaukee 14, Wisconsin 
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WATER SOFTENERS & FILTERS 


Hundreds of Bruner Industrial Water Softener installa- 
tions are proving their superiority in military bases, in- 
dustrial plants, hotels, hospitals, schools and colleges 
in all parts of the United States, Canada, Alaska and 
South America. 


Examples of Bruner industrial 
installations: 


SCHOOLS AND COLLEGES 

University of Wisconsin — Mad- 
ison, Wis. 

University of Missouri — Colum- 
bia, Mo. 

Peabody High School — Trenton, 
Tenn. 

HOTELS AND HOSPITALS 

Jung Hotel — New Orleans, La. 

Gulf Bay Hotel — Sarasota, Fia. 

Athens State Hospital — Athens, 
° 


INDUSTRIAL 
Chevrolet Division GM — Flint, 
Mich. 
Halle Bros. Dept. Store — Can- 
ton, O. 
Havana tLoeundry — Havana, 
ba 


u 

General Electric Co, — Bloom- 
ington, Ind 

MILITARY 

Wright Patterson Air Force Base 
— Dayton, O. 

Big Spring Air Force Base — 
Big Spring, Tex. 


There are Bruner Seles and Engineering offices Manual and Fully Automatic softeners in capacities 
pee ere Your inquicy will receteg: am up to 1,500,000 grains are carried in stock. Larger 
mediate attention one ° ° 
capacities and special equipment to treat unusual 
water conditions engineered to meet your require- 
ments. 


BRUNER Corporation. 


4763 N. 32nd Street e Milwaukee 16, Wisconsin 





Sales Offices in Principal Cities Plants in Milwaukee and Santa Barbara 





se 


it 
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Maintaining tight building schedules on 
the new 41-story Prudential Mid-America 
Building during rugged Chicago winter- 
time weather called for more than con- 
ventional construction heating devices. 

George A. Fuller Company, general 
contractors, selected sixteen Dravo 
“Counterflo” Heaters and used two on 
each floor. Since ““Counterflo” Heaters 
are a complete self-contained heating 
package, it was a simple matter to place 
the units in service by merely utilizing a 
portable fuel tank and “plugging in” to 
a 220-volt outlet. With this type of 
operation it was easy to rotate heaters 
from floor to floor as building activity 
progressed. 

Despite temperatures as low as 15 de- 
grees below, and icy winds up to 50 
miles per hour, each Dravo Heater 
blanketed an area of more than 40,000 
square feet with warm air. Workmen 
handled their job in comfort, unimpeded 
by the need for heavy clothing. Results? 
Minimum time off for colds and cold 
weather ailments, ahead of schedule on 
construction, earlier-than-planned occu- 
pancy. These heaters provided further 


eevernee 
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bi 
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ee oe 


Ee ee eee 


benefits in that drying of plaster, cement 
and paint was also accelerated. 

This rather unique application points 
out another of the many benefits that 
make Dravo Heaters your best heating 
investment today. Now, in addition to 
quality construction and top operating 
efficiency, Dravo “‘Counterflo”’ Heaters 
carry a fully bonded guarantee on all 
vital parts for 10 years! Such features 
make Dravo Heaters today’s best and 
most economical heating buy! You can 
get complete details today by using the 
coupon below. 


Dravo Corporation, Department A-1405 

Fifth & Liberty Avenues 

Pittsburgh 22, Pa. 

| am interested in Dravo Heaters for 
______ebty per hour 


() Please send literature 
() Please have a representative call 


Nome___ 


Heating, Piping & Air Conditioning, May 
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CORPORATION 
Pittsburgh 22, Pennsylvania 
Representatives in all principal cities 





JOHN ZINK 
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SERIES STV GAS BURNER 


Ideal for heating boiler installations, to con- 
vert from coal or oil to natural gas; and for 
firing Scotch Marine boilers. From one to fifty 
heads. Supplied as a complete packaged unit. 
Quiet, efficient and economical to operate. 


SERIES “R” BI-AIR BURNER 


For all types and sizes Heating Boilers and 
small Power Boilers. Short flame gas burner 
with multi-jet burners. Has refractory semi- 
venturi mixing throats. Capacities to meet 


4tr 


your requirements — 4” to 1#. 


Write for illustrated bulletin on 


John Zink equipment. 


State fh 


—=POWER and HEA TING 


BURNERS 





SERIES VR VERTICAL GAS BURNER 


The VR Burners are especially designed to 
operate in boilers having low draft and small 
combustion space. “Upshot” radiant type 
with multiple burner heads. Capacities from 


” 


4” to 4 oz. 


SERIES Y & YC BURNERS 


Combination gas and oil burners designed for 
boilers and furnaces where maximum heat 
release at low excess air and high heat density 
place a premium on reliable burner per- 
formance. Has extremely high turn-down 
ratio. Low first cost. 


All John Zink Burners are protected by U. S. Letters of Patent 


JOHN ZINK COMPANY 


4401 South Peoria 


Tulsa 5, Oklahoma 
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vssez=: This is Boston's 
$20,000,000 
Housing Development 





Architect 
M. A. Dyer, Boston 


alae Largest in New England= 
J. A. McCusker Co., Boston Third Largest in the World= 


Heating Contractor 
M, J. Flaherty Co., Boston 




















Marsh Valves and Traps 
all the way 


A city in itself! Fifteen seven-story buildings. Twelve three-story build- 
ings. Housing for 1504 families. Fifteen acres of play area for the 
youngsters. That is a bird's-eye glance at the vast, $20,000,000 Columbia 
Point Housing Development in Boston. 

It takes a lot of heat to keep the 9000 rooms of these 27 big buildings 
comfortable in New England winters . . . in fact it takes the largest 
low-pressure heating plant ever built in New England! 

This job was too big to take chances. So Marsh Valves and Traps were 
installed throughout the giant distribution system. It is the familiar 
story of Marsh throughout for the big jobs where top importance is 
placed on efficiency and dependability. 

And remember this: no job is small enough to gamble on. For 
your next installation, large or small, use the valves, traps, and vents 
that have earned the confidence of the most critical heating engineers 


America’s finest packless radiator valve and 
and contractors. 


the radiator trap to go with it. Sizes and 
patterns for all requirements. 


Ask for Catalog 76-H covering the full line of Marsh Heating Specialties 


MARSH HEATING EQUIPMENT CO. Soles offilicte of Jos. P. Morsh Corporation 
Dept. T, Skokie, Ill. Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 


Dependable is the word for the broad line 


of Marsh Float and Thermostatic Traps. Sizes g r r) 
and types for all heating services. Wald Hoiling Specialties Ss i N Cc B 1 8 b 5 
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at the lowest prices in history 


NO SHOP CAN AFFORD TO BE 
WITHOUT ONE OF THESE 
3 RUGGED NEW SA/< SAWS 


New heavy duty SKIL Saws offer a light 
weight compact answer to every cutting 
problem in the shop or on the job. 

You'll find one of these SKIL Saws ideal 
to help you on every one of your heating, 
air conditioning or sheet metal jobs. This 
is a real heavy-duty construction tool, yet 
it’s priced so low that it'll pay for itself in 
no time. Light weight, compact, powerful 
...use it to cut floor openings, duct en- 
tries, all materials including sheet metal, 
plaster, composition and even concrete. 


w =a" 
» (AA 


3 sizes—62 , 84”—give you the 


right capacity for every job. New low prices 
give you big savings. And, all the famous 
SKIL features assure more profitable opera- 


tion for you. 


Exclusive SKIL features 
for better performance 
Extreme light weight and the famous SKIL 
balanced design for easy handling. 

Easy, fast cutting in any position. 

High speed blade. 

Rugged, heavy-duty motor. 

Strong die-cast aluminum motor housing. 
Ball and needle roller bearings throughout. 
Quick-acting depth & bevel adjustment. 


Calibrated rip fence for both right and 
left hand cuts. 


Safety guard retracting handle for pocket 
cuts. 


New 714" Model 874 =» New 84” Model 884 
Biss Ore SOR i only $79.50 


BRIEF SPECIFICATIONS PORTABLE TOOLS 


Model No. 864 874 884 Made only by SKIL Corporation 
Blade Diameter 6” 7%" 84" formerly SKILSAW Inc. 
Maximum Dapth of Cut 201s" 2%" 2%" 5033 Elston Avenue, Chicago 30, IWlinois 
Depth Cut at 45 1% 1% 2" 3601 Dundas Street West, Toronto 9, Ontario 
No-Load Speed 6100 r.p.m, 6000 r.p.m. 5700 r.p.m, Factory Branches in All Leading Cities 
Net Weight 11 Ibs. 13% Ibs. 14% Ibs. 

















Call your SKIL distributor for a Free on-the-job demonstration and a Free Trial 


232 Heating, Piping & Air Conditioning, May 1955 

















Uv 


cURNFo HEMMED FINS GIVE 80% FREE AREA 


“ay 
Large free area means the Titus Return Air 
Grilles HANDLE MORE AIR PER SQUARE 
INCH. Makes it possible for a smaller 
grille to give superior performance... 


lowest cost...and correct Seen 


faults of other parts of an air conditioning 


or heating system...at the same time. WRITE FOR FREE CATALOG TODAY 


NEW BEAUTY TITUS MANUFACTURING CORP. 
Matches design of supply grilles. Curved outline WATERLOO, IOWA 
f eas h i 
of fins odd beauty at the same time make it easy Gent! +f wish to i the heating ond air con- 
for maintenance personnel to keep grilles clean. ditioning performance of my forced air systems . . . ot the 
same time lower my grille costs. Please send me the 
ONE-PIECE ASSEMBLY... new illustrated brochure on Titus Return Air Grilles. 
FOR ANY SIZE OPENING 
This eliminates expensive labor of handling old- 
fashioned grilles that are made in sections. Cuts 
costs of fitting, butting and screwing together these 











sections. Brings labor and grille costs to a minimum. 


MORE STRENGTH PER SQUARE INCH 
The curved hemmed fin design adds rigidity and 
durability to resist lower wall abuse. There is no 
see-thru due to the special positioning of the fins. 
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Bose mounted, Base mounted, 
vertical horizontal 


Close-coupled, 
vertically mounted 








Close-coupled, 
horizontally mounted 


Tank wall mounted 


makes easier installation for you 


OU CAN SOLVE MANY DIFFICULT INSTALLATION 

problems by using Allis-Chalmers air condi- 
tioning pumps. You can get a single set of oper- 
ating characteristics using four different models 
that can be installed in any of six different ways. 
You can choose the mounting method easiest 
for your job without having to figure a different 
pump each time. 


For literature on Allis-Chalmers 
FHP Package Pumps get Bulletin 52B7529 .. . 
Electrifugal Pumps, Bulletin 52B6140 .. . 
Supporting Adaptor Pumps, Bulletin 52B6083 
... Vertical Mounted Pumps, Bulletin 5286975. 
Write Allis-Chalmers, Milwaukee 1, Wisconsin. 








Engineering Assistance 


Your Allis-Chalmers representative or distribu- 
tor is an experienced, highly qualified specialist 
who will give you full cooperation every step of 
the way. He'll help you pre-engineer the setup. 
Many times he can make valuable suggestions 
which will result in a simpler, more effective 
installation. 


Delivery from Convenient Stock 
Allis-Chalmers air conditioning pumps in a wide 
range of types and sizes are carried in stock by 
Regional Warehouses and Authorized Distribu- 
tors throughout the country. A-4577 


Electrifugal is an Allis-Chalmers trademark, 


ALLIS-CHALMERS 
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Submerged mounted 





How to Select an Economical 
Temperature Regulator 


First of all, what does economy mean 
where temperature regulators are con- 
cerned? In some industries it means 
improvement of product or reduction 
of spoilage through closer control of 
process temperatures. In others, it 
means the paring down of operating ex- 
pense. The price of the regulator itself 
is a relatively small factor. 


Today’s buyers are shopping for: 

1. Accuracy of control — not only 
when the regulator is new, but 
throughout its service life 
Dependability — to prevent loss 
of production time 

3. Minimum installation and main- 
tenance cost 


Here are a few tips on what to look for 
when you're installing a new or replac- 
ing an old temperature regulator — 

Packless construction . . . and for this 
reason: A diaphragm oe an 
regulator minimizes friction. There are 
no closely fitted parts to stick or bind 


Heating, Piping & Air Conditioning, 
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because of uneven expansion or collec- 
tion of foreign matter. Also, there’s less 
maintenance, since no repacking is ever 
required. 


A guarantee against wire drawing 
of the seats and discs. Insist on it. This 
guarantee in combination with single 
seat design assures you of tight shutoff; 
you avoid expensive steam losses as 
well as loss of product in a process 
application. 


Bread control range. In a standard 
regulator you should expect a control 
range of 100 F. And make sure the unit 
you select has a vapor tension thermo- 
stat that can take over-temperatures of 
at least 100 F, 


Easy maintenance. Why ask for grief? 
Your temperature regulator should be 
basically simple in design so that it can 
be serviced by average plant personnel. 
All parts should be readily accessible 
for testing and cleaning. 


Double duty. There’s no point in buy- 
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ing a separate pressure regulator when 
you can select a temperature regulator 
that combines both temperature and 
pressure control within the same unit. 


Self-operating. Make sure you get a 
regulator that operates on its own initial 
pressure. By doing so, you avoid the 
purchasing and maintenance of an air 
compressor plus air piping, and you're 
sure of uninterrupted operation during 
electric power failures. 


All of these points are important to you 
when it comes to selecting an econom- 
ical temperature regulator. Perhaps you 
didn’t realize you could expect so much. 
And perhaps you didn’t realize that 
Spence Temperature Regulators offer 
all these features and more. May we 
send you our Bulletin T 500 containing 
further details? wa tbe 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 








How to plan piping connections for 


SPACE HEATING WITH HOT WATER DISCHARGE 
FROM REFRIGERATION CONDENSERS 


Where continuous refrigeration is required, 
the heat absorbed by the water circulating 
through the condensers during the refrig- 
eration cycle may be transferred to circulat- 
ing air and used for space heating. This 
hookup illustrates a system that is widely 
approved for utilizing waste heat in frozen 
food plants, ice cream plants, supermarkets, 
and refrigerated warehouses. 


A cooling tower for water conservation is 
included in the usual water cooling system 
for refrigeration condensers, as indicated. 
All or a portion of the water which usually 
flows through the cooling tower system may 
be diverted and circulated instead through 
a water coil in the summer air conditioning 
unit. A three way modulating valve, actu- 
ated by a room thermostat, controls the 


SOLD THROUGH PLUMBING-HEATING AND 
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Diagram by Huxley Madeheim 
Consulting Engineer 


Copyright 1955 
Jenkins Bros. 
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Jenkins Valve 


Service 





Fig. 47-A Bronze Gate 


City Woter Shut off 





Fig. 92-A Bronze Check 


Prevent contamination of City Water 





Fig. 106-A Bronze Globe 


Drain Storage Tonk 





Fig. 106-A Bronze Globe 


Float valve By-Poss 





VALVE 
RECOMMENDATIONS 


Fig. 368 Bronze Gote 


Pump Suction Shutoff 





Fig. 352 Bronze Swing Check 


Prevent Backflow 





For details of valves to 


Fig. 368 Bronze Gote 


Pump Discharge Shutoff 





suit varying conditions 


ig. 106-A Bronze Globe 


Condenser Water Control 





see Jenkins Catalog. 


. 370 Bronze Gote 


Condenser Woter Shutoff 





3468 Bronze Gate 


Modulating Valve Shuto 





. 106-A Bronze Globe 


Modulating Valve Byposs 





ig. 106-A Bronze Globe 


Drain Heating Coil 





ig. 106-A Bronze Globe 


Vent Control 
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Fig. 106-A Bronze Globe 





Cooling Tower Water Discharge Shutoff 





water passing through the two parallel cir- 
cuits, dividing it according to the heating 
requirements. 

Excess heat, when all the heat is not re- 
quired, is removed by regulating the amount 
of the water circulated through the parallel 
path of the cooling tower. Additional heat 
may be provided, when needed, from any 
other customary source. 

The cooling tower circuit provides for water 
storage in a tank inside the building to 
avoid freeze-ups. The water circuits shown 
can be full weight red brass pipe, copper 
tubing, or black iron pipe. 

This combination of refrigeration and heat- 
ing is an adaption of the heat pump cycle 
and will provide both refrigeration and heat 
for minimum operating costs. 


INDUSTRIAL DISTRIBUTORS 





Consultation with accredited piping engi- 
neers and contractors is recommended when 
planning any major piping installation. 

To save time, to simplify planning, to get 

all the advantages of Jenkins specialized 
valve engineering experience, select all the 
valves you need from the complete Jenkins 
line. It’s your best assurance of lowest cost 
in the long run. Jenkins Bros., 100 Park 
Ave., New York 17. 
COMPLETE DESCRIPTION AND ENLARGED 
DIAGRAM OF THIS LAYOUT FREE ON RE- 
QUEST. Includes additional detailed infor- 
mation. Ask for Piping Layout No. 75. 
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EQUIPMENT DEVELOPMENTS... 





For reviews of Recent Trade Literature see Page 271 


ee a 
Control System... 


.--follows preset programs, 
matically switches on or off to 40 


auto- 


groups of remote operations, each on 
its own time schedule—International 
Business Machines Corp., 590 Madi- 
son Ave., New York 22. Central op- 
erations panel sends command pulses 
for heating, ventilating, lighting, 
valve operating, motor starting, etc. 
System uses carrier current signals, 
operates over existing electrical cir- 


cuits. 


Air Cooled Condenser... 


...units feature “no water” con- 
struction for indoor and outdoor in- 
stallation—Peerless of America, Inc., 
5830 N. Pulaski Rd., Chicago 30. 
Sizes to 10 tons, stands for multiple 
units to 40 tons. Eliminates problems 
common to wet systems, says com- 


pany. 


Thermostatic Selector... 
..-valve for year ‘round air condi- 
tioning—Detroit Controls Corp., 5900 


Heating, Piping & Air Conditioning, 


Trumbull Ave., Detroit 8. “Selecta- 
flow” control uses hot or cold water 
as heat exchange medium, Summer 
to winter, winter to summer change- 
over done thermostatically from tem- 
perature of incoming water. Adjust- 
ment knob, once set, provides con- 
stant temperature winter and summer, 


says company. 


Dust Collector... 

. ..uses wet collection principle—Na- 
tional Engineering Co., 549 W. Wash- 
ington Blvd., Chicago 6. Dust laden 
air drawn up through filter bed of 
glass spheres flooded with water. Air 
flow is broken into individual streams 
which follow continuous course up- 
ward between spheres, through water. 
Turbulent layer of water and air 
above filter bed is said to insure con- 
tact and entrapment of dust particles 
by moisture droplets. Capacity range: 
500 to 35,000 cfm. 


Natural Gas Powered... 

. . reciprocating air conditioning sys- 
tem—Cobell Industries, Inc., P.O. 
Box 1157, Ft. Worth. Designed for 
commercial, residential systems from 
2 to 10 tons. Said to operate with 
larger systems as well. Operates with 
standard compressors. Functions at 
full rated capacity using 1 brake hp 
of gas engine to | ton refrigeration 
under summer conditions of 95 F 
dry bulb, 75 F wet bulb. Device 
is for use with “Aqua-Fog” evapora- 


tive condenser. 
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Industrial Fans... 

...for rugged industrial uses—Stur- 
tevant Div., Westinghouse Electric 
Corp., 200 Readville St., Hyde Park, 
Boston 36. For handling wood shav- 
ings, chips, granular material, textile 
fibers, asbestos, rags, powders, dust, 
gases, etc. Four wheels, three drive 
arrangements for specific applica- 
tions. Size ranges: wheel diameters, 
814 to 3414 in.; inlet pipe sizes, 444 
to 18 in.; air volumes, to 12,000 cfm. 


Baseboard Diffuser... 
...for Vulcan 


Radiator Co., 775 Capitol Ave., Hart- 


warm air heating 
ford 6, Conn. Designed to distribute 
warm air from single duct outlet over 
extended wall areas same as conven- 
tional baseboard radiation. In 2, 4, 
6, 8, 10 ft lengths. 


Electrical Insulation... 

..of all silicone rubber for large 
motors and generators—aAllis-Chal- 
mers Mfg. Co., Milwaukee 1. “Silco- 
Flex” available for all class H_ in- 
sulated form wound coils, class A 
and B windings operating under cer- 
tain service conditions. Is_ said 
to operate under extreme moisture 
Other 


of material: heat and abrasion re- 


conditions. cited advantages 
sistance, flexibility, chemical inert- 


ness, improved heat dissipation. 





EQUIPMENT DEVELOPMENTS 


Continued 





Temperature Control... 

. .. provides two stage operation from 
single actuating bourdon tube—Mer- 
coid Corp., 4201 W. Belmont Ave.. 
Chicago 41. Has two adjustable mag- 
netic mercury switches for successive 
stage operation or high-low operation. 


In 11 operating ranges. 


Gate Valves... 
...have new union bonnet, rising 
stem to replace solid and split wedge 
rising stem screwed bonnet valves in 
125 and 150 lb steam pressure classes 
Fairbanks Co., 393 Lafayette St.. 
New York 3. Radial seat of bonnet 
is machined true ball and socket joint 
for tight body bonnet connection, 
alignment of working parts. Two 
piece construction said to eliminate 
sliding or scraping of mating body 


and bonnet. 


Balancing Fitting ... 
...for hot water, radiant systems 


Sarcotherm Controls, Inc., Empire 
State Bldg., New York 1. Uses seg- 
ment of circle instead of butterfly 
restriction. Is said to assure equal 
flow with equal opening. Suitable for 
200 psi water pressure. Also available 
with integral manual air vent. 
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Power Drive... 

...for operation of hand pipe tools 
has folding tripod, integral tray 
Ridge Tool Co.. Ohio. 


Equipped with “Speed Chuck,” said 


Elyria, 


to grip pipe, conduit, rod_ tightly 
forward or reverse. Capacity: 1g to 


2 in. pipe or conduit. 


Leveling Mount... 
vibration 
Korfund Co., Ine.. 


Long Island City 1, 


absorber 

8-O1F 32nd PI., 
N. Y. Damper 
requires no anchor bolts and shims. 
“Lev-Elasto” 
Can be picked up with machine, used 


-Serves as 


is said not to “walk.” 


over and over. says company. 


Multiple Branch Tee... 
...With integral extruded outlets 
Tube Turns, 224 E. Broadway, Louis- 
ville 1. Designed as solution to head- 
er problems in petroleum, chemical, 
power fields. Also for use in air con- 


ditioning, radiant heating systems. 


Rotary Type Pumps... 

...for severe corrosive and abrasive 
service—Vanton Pump & Equipment 
Corp., Hillside, N.J. Combines basic 
self priming, no stuffing box, no 
shaft seal features of company’s 
“Flex-i-liner” pump with design to 
protect bearings from fumes, chem- 
ical attack. Capacities: fractional to 
5 gpm, 0 to 50 psi discharge pres- 


sures. 


Solenoid Valves... 

... featuring stainless steel construc- 
tion of parts contacting media—J. D. 
Gould Co., 730 E. Washington St.. 
Indianapolis 2. “Velvetrol” cushioned 
closing designed to eliminate shock, 
prolong life. Piston pilot operated. 
Includes “Teflon” renewable discs. 
“Guidon” pilot valve seats to aid 


tight seating. Sizes: 14, 34, 1 in. 


Paws 


JUNCTION 
BOX 
LEAD-IN THERMOSTAT — 
CABLE 
~ 


, PREFERRED 
RIBBON 
HEAT 


Oil Line Heater... 
...of flexible tube for electric heat- 
Preferred Utili- 


ties Mfg. Corp., 1860 Broadway, New 


ing of suction lines 


York 23. Purpose is to keep oil in 
lines at pumpable temperature. Tape 
is 14 in. wide, 1/10 in. thick. Of 
braided, insulated fusible alloy resist- 
ance wires. Maintains lines at 100 or 


120 F. 
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A FIRE Started in this School... 


a, tee 


lp? 


oe ail ‘See 
4 og 


Tas is the New Bridge Elementary School in 
New Milford, N. J. When it was built, Arthur 
Rigolo, the architect, had specified Infra multiple 
accordion aluminum insulation, Type 6, and it was 
installed in the ceilings. 


In July 1953, the roof of this school was set 
on fire from the outside. Most of the roof area 
ABOVE four classrooms was destroyed, but Infra 
Insulation protected their ceilings. The fire did not 
penetrate below the insulation. 


The ceiling beams were found to have been char- 
red by the fire ABOVE the insulation; but the 
SAME ceiling beams were NOT charred below it. 


When the roof area was renovated in August 
1953, Infra multiple accordion aluminum insula- 
tion was again installed between the roof beams. 


Fires sometimes spread more rapidly when ag- 
gravated by Heat-Rays or Radiation; or because 
of flow of super-heated air. The surfaces of multi- 
ple accordion aluminum have a Heat Ray or Radi- 
ation absorptivity and emissivity of only 3%, with 
97% reflectivity, whether the heat rays originate 
in the sun, a furnace, a warmed surface or a burn- 
ing area in a building. Aluminum will not burn. 
It has a melting point of 1220° F. Even the fiber 
separators of standard Infra are flame-resistant. 


Charred portion of beam 
shows where fire was 
retarded at the level of 
the aluminum sheets of 
Infra Insulation. 


Beam was protected 


Ats Path was Barred by Multiple Accordigg 


To obtain maximum, uniform-depth protection 
against heat loss and condensation formation, it 
is necessary to use the new edge-to-edge multiple 
aluminum,* each sheet of which stretches from 
joist to joist, and also all through the flanges for 
further vapor protection as well as permanent at- 
tachment of each sheet of aluminum. 


In addition to reflecting heat by Radiation, which 
represents 50% to 93.% of all heat transferred 
through building spaces depending on direction of 
heat-flow, the layers of aluminum and fiber retard 
convection, or movement of warm air. The alter- 
nating air spaces have low density, therefore Con- 
duction through them is slight. The solid alumi- 
num sheets, long and continuous, are almost com- 
pletely impervious to water vapor. Infiltration 
under the flat, stapled flanges is slight. 


Condensation on or within this type of insula- 
tion is minimized by the scientific construction of 
multiple layers of aluminum, fiber and air spaces. 


A very useful and interesting “Radiation Table” 
listing the Emissivity, Absorptivity and Reflec- 
tivity of the Surfaces of a long list of materials has 
been prepared by Alexander Schwartz, president 
of Infra Insulation, Inc. It is yours for the asking. 


Also yours for the asking is an illuminating dis- 
cussion of why and how aluminum insulates, even 
under extreme conditions. It will be found in the 
booklet ““‘Thermal Test Coefficients of Aluminum 
Insulation for Buildings,” published by the Amer- 
ican Society of Heating & Air-Conditioning Engi- 
neers. A free copy, and samples of the new insula- 


tion sent by us on request. 
Patent applied for 


COST OF EDGE-TO-EDGE INFRA 
Multiple Aluminum Insulation installed in new 


construction between wood joists, material and labor 
Type 6-PS about 10¢ sq. ft. Type 4-PS about 8¢ sq. ft. 


below Infra Insulation. 


i 
_ | Infra Insulation, Inc., 525 Broadway, N. Y., N. Y., Dept. H-5 | 
| (+ Please send FREE A.S.H.A.C.E. Booklet, “Thermal Test | 


” 


Coefficients of Aluminum Insulation for Buildings. 








Photograph of section of ceiling beam removed from 
New Gridge School when fire damage was repaired. 
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Structural Insulation... 
..-Of cellular glass material, called 
“Duraface Foamglas”—Pittsburgh 
Corning Corp., 1 Gateway Center, 
Pittsburgh 22. Combines insulation 
and ceramic finish in single unit. Has 
hard white crust on face. No finish 
coating required to protect. Can be 
installed in one operation, shown. 


Enclosures... 

..-for fin pipe radiation—Stedco 
Products, Wilkes-Barre, Pa. “Thermo- 
Lux” available for single, double, 
triple tier installations. Will accommo- 
date 15 
pany’s “Hi-Therm” radiation. Has 


sizes, capacities of com- 


special wall bracket for mounting 
and adjusting. 


Oil-Fired Furnace... 


...for suspended _ installations 

Henry Furnace Co., Medina, Ohio. 
Moncrief “PY-224-E” has 224,000 
Btu output rating at bonnet. Features 
cylindrical heat High 
pressure gun type oil burner. Forced 
air circulation supplied by 12 in. 
blower, powered by 14 hp motor 


operating at 2800 cfm. 


exchanger. 


240 


Ammonia Condenser... 
200 
pacity—Niagara 


refrigeration ca- 
405 


Lexington Ave., New York 17. Evapo- 


...Wwith ton 


Blower Co., 
rates sprayed water from surface of 
condensing coils. Air stream enters 
top of condensing section, is drawn 
downward through water sprays, over 
coils, upward to leave unit through 
propeller fans at top. Unit equipped 
“Duo-Pass” 


remove superheat from gas and make 


with precooling coil to 
it close to condensing temperature 
before entering sprayed, condensing 


section. 


Air Conditioners... 

...in 2, 3, 5, 744 ton sizes, air and 
water cooled—Mitchell Mfg. Co., 
2525 N. Clybourn Ave., Chicago. 
Features “Slide-A-Way” chassis with 
cleanable condenser, “Electromagic” 
filter eye. In three sections: hermeti- 
cally sealed cooling system; blower 
section to be mounted in variety of 
ways; plenum chamber to provide 
front, side, rear discharge. 


Pump Motors... 


...for centrifugal pumps in danger- 
ous, damp or dusty locations—U.S. 


Heating, 


Electrical Motors, Inc., Box 2058 
Terminal Annex, Los Angeles 54. 


Totally enclosed, explosionproof de- 


7 

sign. Cited features: face type regis- 
tered mounting bracket for accurate 
shaft 
mounting; shaft for accurate impeller 


alignment; simplified pump 


mounting; solid flange and brass 


slinger for liquid deflection. 


Welder... 

...with range of 5 to 300 amp 
Hobart Bros. Co., Troy, Ohio. Elec- 
tric motor driven, d-c. Resistance 
unit, said to make possible low weld- 
ing heat, mounted under special hood 
on back of control cabinet to dissi- 


pate heat outside welder. 


Recorder-Totalizer ... 
...for heating systems—Heat-Timer 
Corp., 657 Broadway, New York 12. 
Portable unit is said to record com- 
plete operation of system to which 
attached. Indications on tape show 
on and off periods. 155/220 volt, 
a-c, 60 cycles. 
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You can have a more effi- 
cient fume-removal system 


| 
’ . . R 
with DeBothezat Bifurcator 


Fans. These fan units ex- 
haust hot, corrosive and explosive fumes the direct way, 
with no directional change in the air stream to cause 


pressure losses. 


The Bifurcator is a direct-driven fan in a divided housing. 
Fumes bypass the motor which always stays clean, cool and 
accessible. A Bifurcator Fan is easily installed . . . just like 
a flanged section of ductwork. It can be mounted vertically, 
horizontally or at any angle. Lightweight and compact, a 
Bifurcator requires no platforms or supports. 


Ve Bothezat FANS 


This fan exhausts corrosive 
fumes without 90° bend loss 


Bifurcators are available in sizes from 1140 CFM (12” 
diameter fan with 1/20 HP motor) up to 45,000 CFM 
(48” diameter fan with 20 HP motor). Housings and fan 
wheels can be constructed of cold rolled steel, stainless 
steel, steel rubber covered, monel metal, and many other 
corrosion-resistant materials. They can also be coated with 
Heresite, Ucilon, Tamanite, Herecrol R-9 sprayed synthetic 


rubber and other coatings. 


Be ready with all the Bifurcator facts next time you have 
a fume-removal problem. Send the coupon for free bulletin. 
Also get “Design Data for Exhaust Systems,” a helpful 
booklet with simplified data and charts. 


MAIL COUPON TODAY 


fesse s=== ss. 2 eee eee ee ee ee ee ee : 


DeBOTHEZAT FANS, Dept. HP-555 
Division of American Machine and Metals, Inc. 
East Moline, Illinois 


Please send me Bifurcator Bulletin DB-4-53 and “Design 
Data for Exhaust Systems.” 





A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


FIRM NAME 


ADORESS 


city 


NAME AND TITLE 


x: 





EQUIPMENT DEVELOPMENTS 


Continued 


BARBER New Wheelco 
u) Combustion Safequards 





COLMA 








Steam Generator... 

..-designed for compact automatic 
operation in commercial, small in- 
dustrial uses—Bituminous Coal Re- 
search, Inc., 2609 First National 
Bank Bldg., Pittsburgh 22. Antici- 
pated size range is 1500 to 20,000 


mae 


Manual or 
automatic models 


idaden 


lb per hr of steam, pressures to 300 
psi. Said to be applicable for space 
heating, process hot water, high pres- 


sure process steam installations. 


Leod Sulphide 
Flame-eye 


Universal Flame- 


Electrode Electrode and Gas Pilot 


A totally new standard in 
combustion safeguards for all fuels! 


For all types of commercial and industrial heating equipment 
. .. whether gas- or oil-fired . . . the all-new Wheelco Flame- 
otrol gives you a new measure of protection against flame 
failure hazards, plus wider selection of detection systems for 
maximum design flexibility, ease of installation, and freedom 
in choice and use of burners, pilots, and fuels. 





Air Conditioner... 


..with 30 ton capacity—Typhoon 


Manual or automatic models give you total burner and fuel 
shutdown, plus true “safe-start” operation, with automatic 
delay for the safe-start circuit! 

Phone your nearby Wheelco Representative for help in design- 
ing and installing a properly integrated electronic combustion 
safeguard system for single- or multiple-burner applications. 


Write for complete facts 


Helps you specify . . . gives you 
information on six outstanding 
design features of the all-new 
Wheelco Flame-otrols . . . de- 
scribes exclusive user-benefits 
never before offered in a low-cost 
instrument. Write for Bulletin 
F-6570, today! 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. Q, 1507 Rock St., Rockford, Illinois 


Air Conditioning Co., Inc., 505 Car- 
roll St., Brooklyn 15. Machinery free 
floated on springs so not in contact 
with cabinet. Designed as free stand- 
ing unit or with ductwork as central 
system. Operates at lower capacities 


when full load not needed. 


Duct Connectors... 
..-in three flexible types—Grant 
Wilson, Inc., Board of Trade Bldg., 


Chicago 4. “Flexi-Duct” is woven 


BARBER-COLMAN OF CANADA, LTD., DEPT. P, TORONTO, ONTARIO, CANADA 
Industrial Instruments* Automatic Controls* Air Distribution Products* Aircraft ControlseSmall Motors | 
Overdoors and Operators* Molded Products* Metal Cutting Tools* Machine Tools* Textile Machinery | 


asbestos flexible tape. “Vibra-Stop” 


is asbestos or canvas sealed between 
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County fathers in Houston, Texas, took no chances when they 
were approving a $1,500,000 conditioned air system for the new 
LINE-O-FLO $11,000,000 Harris County Court House. Barber-Colman 
ENGINEERED equipment was specified throughout this modern structure, 


assuring finest possible end results from the sizable investment 


* e ® ° in conditioning apparatus. Air is distributed efficiently, quietly, 
. if istri ution unobtrusively, for heating, cooling, and ventilating from the 
, Line-O-Flo and Venturi-Flo Ceiling Diffusers, and the Uni-Flo 


Sidewall Diffusers and Return Grilles. Not only are the results 
... accents architectural above par, but the air distribution units are easier to install, 
harmonize beautifully with the contemporary design, and last 
design of court house! a lifetime with a minimum of service. 


Architects: FINGER & RUSTAY. Mechanical Engineer: 1. A. NAMAN. General Contractor: MANHATTAN CONSTRUCTION Co. 
Mechanical Contractor: CHARLES G. HEYNE AND COMPANY. 





mm = 





Eight-story court house, except for the jail area, is completely air Line-O-Flo Ceiling Diffusers in lobby and court room areas quickly equalize 
conditioned. Four primary systems, located on the roof, heat, cool, temperature differential between supply and room air, preventing stratifi- 
ventilate, and control humidity as outside conditions require. cation and eliminating drafts. Combine readily with light fixtures. 


— Os oe 


Model LL Line-O-Flo is designed to receive a Day-Brite light unit, Model LS Line-O-Flo, as used in Harris County Court House, provides 
which is isolated from the air stream. Flange arrangements permit indi- positive control of air volume, plus uniform distribution over entire 
vidual or continuous mounting. length. Individual or continuous mounting. 


BLAZING THE TRAIL TO BETTER AIR DISTRIBUTION 


First with widely accepted models are dimensionally co-ordinated for use with acousti- 
line-type air distribution cal ceilings and other building products. Either may be used 
Desire of architects and engi- for supply (with balancing dampers) or return units. Relia- 
neers for continuity of design ble performance data is available on Line-O-Flo and all 
in modern architecture led other Uni-Flo products. For literature, prices, and expert 
Barber-Colman Company into engineering help, phone our nearby Field Office, or write us. 
development of Line-O-Flo air 

| distribution equipment. These Barber - Colman Company 

were the first successful line-type outlets on the market. 

Scientifically designed, rolled steel members provide rigidity. Dept. Q, 1101 Rock Street, ROCKFORD, ILLINOIS, U. S. A. 

Two models are available with flange arrangements for in- Field Offices in Principal Cities 

dividual, or continuous strip installation. One Line-O-Flo Air Distribution Products * Automatic Controls * Industrial Instruments 


. . : . . Aircraft Controls ¢ Small Motors « Overdoors and Operators * Molded 
model is designed to receive a fluorescent light unit. Both Products * Metal Cutting Tools ¢ Machine Tools ¢ Textile Machinery 
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ONLY 


«ELK LEY 


PRESSURE REGULATORS 


OFFER 


- eee, 


design - 


ALL THESE 


ADVANTAGES 


Tested with steam for dead end 
service. 

No change of springs for different 
pressures. 


Stainless steel springs to insure 
long life. 

Phosphor bronze diaphragm. 
Stainless steel “unit pilot valve.” 
Copper asbestos gaskets. 

Piston above flow, operation not 
affected by sediment. 


Bronze or monel renewable cylin- 
der liner. 


Cast iron piston rings. 
Government bronze castings suita- 
ble for high temperatures. 
Stainless steel main valve and seat. 
Renewable features. 

No stuffing boxes, dash pots or 
weights. 

Guaranteed. 

Order one for test—no obligation. 


Tested and approved—uU. S. Navy for 
materials - workmanship and 


operation. 


Bi Sa he 


Type AA Keckley 
Pressure Regulator 


_ A 


For complete details about 


all Keckley products, 
send for Catalog 54-F 


400 W. MADISO 
CHICAGO 6, ILLI 


5 @ 5 Valves @ Red 


0. C. KECKLEY COMPANY 


eeeneeeeeeeee eeeeeeeetetes 


B ST. 
NOIS 
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galvanized metal strips. Said to stop 
noise on heating, ventilating, air con- 
ditioning installations. Comes in rolls 
that pull out as needed. 


Industrial Fans... 

...for air handling applications 
Dracco Corp., Harvard Ave. at E. 
116th St., Cleveland 5. Are said to 
provide service in operations in- 
volving gases, air entrainment ma- 
terials. Specialized units available for 
gases to 800 F, corrosive materials, 
explosives. Size range: inlet diam- 
eters, 11 to 38 in.; capacities, 500 to 
46,000 cfm. 


Silica Pipe Insulation... 

...called “Fibrocel’”—J o hn s-Man- 
ville, 22 E. 40th St., New York 16. 
For hot, cold and chilled water lines, 
low pressure steam pipes, dual serv- 
ice heating and cooling systems. Is 
said not to shrink or expand and to 
resist deformation. Die formed to fit. 


* J . 
Air Conditioners... 

-in 3 and 5 ton capacities for 
stores, restaurants, offices—Coleman 


Co., Inc., Wichita. Adjustable louvers 
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new 


1955 goer 


THREDOLETS 
SOCKET WELDOLETS 
... illustrating when and where to use them, 
Specific areas of application shown, also 


correct installation procedure and featuring 
these new developments: 


1 Reduced inventory—size consolidation for 
interchangeability. 2 Thredolet rating addition— 
3000# and 6000#. 3 Complete range of stain- 
less, alloy and non-ferrous materials. 4 Curva- 
tures for additiona! pipe sizes through 36” 
and for caps, heads and flat surfaces. § New 
marking standard. 6 Welidolet Split Tees 
for complete encirclement reinforcement. 
The new 1955 Bonney catalog will 
be mailed to you promptly 
upon request. 


WELDING 
FITTINGS 
DIVISION 


=20) i i ae eh aci- & TOOL WORKS 


715 MEADOW STREET, ALLENTOWN, PA. 
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“4We‘ve standardized 
on Janitrol... 


400 units proved in long service’ 


| 
AT REED ROLLER BIT CO., HOUSTON 


*‘ Janitrol heating equipment has 
been in use here at Reed Roller 
Bit Company for many years. Its 
satisfactory service record 
having been proved, we have for 
obvious reasons of efficiency 

and economy standardized on 
Janitrol throughout our expand- 
ing manufacturing facilities’’, 
states Mr. Robertson. 


Reed Roller Bit now has over 
400 units in year ’round use for 
heating in winter and ventilation 
in summer. The durability and 
performance of Janitrol in this 
and similar installations is again 
evidence of proved value in both 
equipment and installation. 


says Mr. S. P. Robertson 
Chief Industrial Engineer 


Janitrol Unit Heaters are 
suspended over produc- 
tion area and directed 
to “spot” the heat just 
where required. 








For more information on the use of 
unit heaters in many types of 
buildings write for your copy of 
“Businessman’s Blue Book of Better 


Heating”. 





Janitro!l Heating & Air Conditioning Division 
Surface Combustion Corporation, Columbus 16, Ohio 
in Canada: Alvar Simpson Ltd., Toronto 13 


ALSO MAKERS OF Surface INDUSTRIAL FURNACES AND Afethebar HUMIDITY CONDITIONING 
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in top give one- to four-way air cir- 
culation where ducts not used. Com- 
pressor, ey aporator, condenser. refrig- 


erant connections hermetically sealed. 


Power Plant Pumps... 
...for boiler feed service with boil- 
ers to 1000 hp, pressures to 300 psi 
Roy E. Roth Co., 2420 4th Ave., 
Rock Island, Ill. Two stage regenera- 
tive pumps have low pressure stuffing 
boxes, balanced shaft loading. In two 


series of 19 models. 


Unit Coolers... 

..with “Inner-Fin” finned coil de- 
sign—Bush Mfg. Co., 179 South St., 
West Hartford, Conn. Two types: 
“HG,” hot gas defrost; “ED,” elec- 
tric defrost. With kits comprising 
timer and controls. Units defrost from 
inside. Finned coil design is said to 
provide rapid heat distribution. 
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WEATHER BALLOON Kathabar humidity conditioning provides the right weather for making 
weather balloons. The Dewey and Almy Chemical Company obtains 40- 
MAKER SAVES grain air without frost, expensive over-cooling and re-heating, or duplicate 
coils. The system’s coolant is 75°F water. Results: annual saving of 
$2500 A YEAR WITH $2500 in operating costs—and faster production of their balloons. 
Here’s how their two-zone system works. In the first zone, ground level, 
KATHABAR EQUIPMENT latex balloon gels are inflated from one-fourth to full size. Moisture be- 
tween latex particles is a necessary lubricant during gel inflation. The 
maintained air conditions average 70°F, 50% RH. 
Second zone, an 80-foot drying tower, is held at 100°F and 20-30% 
RH for final drying. The moisture must be removed at a controlled rate— 
not too fast or the balloons rupture; not too slow or production is impeded. 
Temperatures over 100°F would cause a spotty pre-cure. 
ae ee SS eae This is a typical example of how Kathabar humidity conditioning has 
— ae solved industrial air conditioning problems for 20 years. Your Kathabar 
— ee system representative can show you how to dictate your production 
weather. As a trial balloon, write for Literature Group K54-2. 

















Kathene solution 


Air to be conditioned passes through the contactor, where an 
absorbent solution removes moisture (the amount depends on 
the automatically-controlled temperature of the solution). In the 
automatic regeneration, about 15% of the solution is heated, 
and the moisture it releases is blown out the window. 


SURFACE COMBUSTION CORPORATION + TOLEDO 1, OHIO 
ALSO MAKERS OF Surface INDUSTRIAL FURNACES Janttrol avromatic space HEATING 
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SPECIFY 


Pr > DEMING 


These standard pumps have 
characteristics that make them 
highly efficient for air condition- 
ing service. 


Fig. 4350 Series Fig. 3350 Series 


“MoTor-MounT” Centrifugal Pump. Self-Priming type of “MoToR- 

Designed to permit mounting on Mount” Centrifugal Pump. Priming 

any motor having “NEMA” type “C” is rapid, automatic, and foolproof. 

mounting flange. Capacities range Non-siphoning feature. Capacities 
range to 140 G.P.M. 


Fig. 4011 Series 
These end suction centrifugal pumps are ideally suited for air conditioning service. 
4-piece liquid end assembly permits easy service and maintenance. Two ball 
bearings supporting the shaft are mounted on heavy duty, streamlined support 
head. Many other top quality features. Capacities range to 1,000 G.P.M. 


Send for Free Bulletins 
Complete details and performance tables on the Deming 
Centrifugal Pumps illustrated are available in Bulletins 
4355A, 3350, and 4011. Write for free copies. 








THE DEMING COMPANY 
560 Broadway e Salem, Ohio 
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Pipe Vise... 

...Wwith jaws designed for firm grip- 
ping action without crushing—Toledo 
Pipe Threading Machine Co., Toledo. 
Will grip pipe 14 to 21% in. Also ir- 
regular shapes (valves, tees, ells). 


Condenser Cleaner... 
...for removing soft deposits in re- 
frigeration—Thomas C. Wilson, Inc., 
21-11 44th Ave., Long Island City 
1, N.Y. “Blo-Gun” uses plug shoot- 
ing or washing method. Used with 
either corded rubber plug or nylon 
spiral brush. Has aluminum housing 
with removable bronze nozzle and 
rubber spray shield. 


Ceiling Air Diffuser... 
...With high induction air stream 
Connor Engineering Corp., Danbury, 
Conn. Incoming air deflected from 
ceiling by built in cone. Calibrated, 
sleeve type damper regulates air vol- 
ume. Assembly of inner cone and 
damper snaps in and out as unit. In 
4 to 12 in. neck diameter. 
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LOOKING 

FOR QUALITY 
BRONZE GLOBE 
VALVES? 


You can find just the globe valve you need in 
this lineup of 100 and 125-pound (WSP) valves. 
Note that at the 100-pound level you have a 
choice of a brass disc valve (No. 201) or a renew- 
able disc valve (No. 301). 

Other O-B Globe Valves, including those with 
higher pressure ratings, are described in Bulletin 
1322-V which is available on request. Your O-B 
distributor can give you complete information on 
all O-B valves...globes, gates, checks and valves 
designed especially for air conditioning installa- 
tions. Why not call him today? 


MANSFIELD OHIO, U.S.A. 


4569-V 
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» 100 Lbs. W.S.P. 


150 Lbs. W.O.G. 
Brass Disc 
Sizes—\% through 
3 inches 


100 Lbs. W.S.P. 

150 Lbs. W.O.G. 
Composition Disc 
Sizes— 4 through 

2 inches 

Available with drain—% 
through 1 inch 

(Fig. No. 308) 


100 Lbs. W.S.P. 
150 Lbs. W.O.G. 
Solder Type 


» Composition Disc 


Sizes—% through 1 inch 
Same sizes available 
with drain 

(Fig. No. 608) 


) 125 Lbs. W.S.P. 
» 200 Lbs. W.0.G. 


Brass Disc Sizes—\g 
through 3 inches 


125 Lbs. W.S.P. 
200 Lbs. W.O.G. 
Available with hard 


" steam disc, or soft disc 
‘ for use on water, oil 
or gas. 


Sizes—'4 through 
2 inches 


125 Lbs. W.S.P. 

200 Lbs. W.O.G. 
Solder Type 

Available with hard 
steam disc, or soft disc 
for use on water, oil 
or gas. 

Sizes— 4 through 

2 inches 





the man 
on the job 


can tell you... 


ALLENCO 


INTERIOR FIRE-PROTECTION 


y 


“Allenco makes 
everything that 
might be called 
for in standpipe- 
type fire protection. Their prices 


and deliveries are reliable. Some 
of their items actually cut instal- 
lation costs. Never had any trou- 
ble with them, and they’re bring- 
ing out new things all the time.” 


\ figure neat jol with ALLENCO 


Established 1887 


W. D. ALLEN MANUFACTURING CO. 


799 Allenco Bidg. 
25 Sales Offices 


250 


566 West Lake Street 


Chicago 6 
° New York 7 
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Fluid Control Valves... 

..-for cooling or heating—Jas. P. 
Marsh Corp.. Skokie, Ill. In two 
models. “WT” controls flow of water, 
brine, oil, air, gas, etc., for cooling. 
Opens with rise in temperature, 
closes with drop. “HT,” for hot water 
or low pressure heating steam, closes 
with temperature rise, opens with 
fall. Various sizes available for both 
in direct (32 to 3), in. FPT) and 
pilot (“WT,” 1 to 4 in., “HT,” 1 to 
2 in.) operated types. Bulb types se- 


lected for medium to be controlled. 


Integral HP Motor... 
..is designed to be drip-proof, 
splash-proof, weather protected 
Marathon Electric Mfg. Corp., Wau- 
sau, Wis. May be mounted overhead, 
side wall, floor. Cast iron brackets, 
frame. Single, three phase ratings. 


Also in enclosed, fan cooled design. 


Cooling Towers... 


..with design improvements 
Havens Structural Steel Co., 1713 
Crystal Ave.. City, Mo. 


Models have one motor and fan. Re- 


Kansas 


designed redwood fill is said to give 
maximum air flow with minimum 
horsepower and no increase in drift. 
Cold water screen lifts out to clean. 
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Brunner 


planned 

if 

that 
way... 


By choosing BRUNNER for dependable performance, thou- 
sands of users of Brunner Air Conditioners and Refrigeration 
Condensing Units have put their OK on Brunner quality. 


This is not just a lucky coincidence . .. we planned it that way! 
Right at the beginning, we made up our minds that we were 
interested in producing only the best. . . and we've held to 
this objective for half a century. 
Brunner “OK quality” is built into the product, step by step, 
from start to finish . . . pays off in finer performance, more 
years of trouble-free service, and lower operating costs. 
“SELL BRUNNER” with complete confidence that you are 
serving the best interests both of your customers and yourself. 
Brunner offers a complete line of Refrigeration and Air 
BRUNNER CONDENSING UNITS Conditioning Condensing Units and Packaged Air Condi- 
. . . for remote air conditioning installation in commercial and tioners. See your Brunner representative, or write to: 


industrial applications, are supplied in sizes up to 75 H.P. with BRUNNER MANUFACTURING COMPANY, Dept. L-555, UTICA, N.Y. 
capacity control. Brunner Com- The Brunner Co., Gainesville, Ga. 
pressor Units for use with evapo- In Canada: Brunner Corp. (Canada) Limited, Toronto, Ontario 
rative condensers also available up 
to 75 H.P. Compressor Experience 
Product Research 
Design Engineering 
Wide Product Range 
Proven Quality 
Complete Dependability 
Easy Servicing 
Warranted Performance 
Nearby Distributor Service 
Profit Opportunity 
Advertising Support 
Sales Promotion Help 


BRUNNER AIR CONDITIONERS 

... completely self-contained, are 

available in various models up to BRu 

20 H.P. for residential or business NE R 
installations. Easy to install, cost SINCE 1906 

less to operate, 


BRUNNER EXTRAS 
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: Touuhed iches the Worker 
for only a few Seconds 


at a Time 


NO SICKENING HOT BLAST! 


That is the big difference 
between all other unit 
heaters and the WING 
Revolving Heater. The soft 
airstream from the slowly 
revolving discharge outlets 


creates a warm, gentle, yet 
live sensation of comfort- 
able well-being that is 
without equal for keeping 
workers contented and 
productive. 


EQUIPMENT DEVELOPMENTS 


Continued 





Twin Package Boilers... 

...that are said to deliver 10,000 lb 
per hr of steam in 728 cu ft plant 
space—Cyclotherm Div., National- 
U.S. Radiator Corp., Oswego 2, N. Y. 
Operating pressures to 200 psi. With 
variable capacity burner nozzles. 
Burn oil, gas, or combination. Are 
said to produce economically at one- 


third rated capacity. 


.-. And in the Summertime with ° 

the steam turned off and the fans Cooling Tower... 

on, these same revolving discharge ...with centrifugal blower fan 

outlets will create a pleasing, cool- at ary Be EY RES 

ing offect on thé festtest days. Marley Co., 222 W. Gre gory Blvd. 
Kansas City, Mo. “AquaCooler” in- 


L. J. Wing Mfp.Co. i duced draft, counter flow tower in 


140 Vreeland Mills Rd., Linden, N. J. five models, 3 to 15 tons. Pressure 


Factories: Linden, N.J. & Montreal, Canada 


In Europe: Etab. Wanson, Brussels, Belgium spray system and redwood filling are 


said to achieve maximum water break 
up, cooling. Installed indoors or out- 


doors. Heavy gage steel basin, casing. 


L. J. Wing Mfg. Co., Linden, N. J. 
Please send me Bulletin HR-6A-Revolving Heaters 


Name 





General Purpose Pump... 

...for air conditioning, other uses 
—Allis-Chalmers Mfg. Co., Milwau- 
kee 1. Double suction pump has hori- 
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~«—— No. 7 Auto-Vent 









































install... 


MAID-0'-MIST AUTO VENTS 


Automatic air valves for every venting 
need! 


AIR IS A BRAKE which slows or stops 
water circulation in any hot water heating 
or chilled water cooling system. Sluggish 
circulation cuts efficiency, often calls for fre- 
quent and expensive call-backs for manual 
venting. 


To maintain free circulation, the system 
must be kept free of air. And air release 
should be automatic. 


Maid-O’-Mist float-operated, continuous- 
venting Auto-Vents are highly praised for 
the job they do in air elimination. Easily in- 
stalled in trouble spots, Auto-Vents are al- 
ways ready to work . . . always trouble-free. 


Maid-O’-Mist Auto-Vents will meet your 
heating and cooling air elimination needs. 
Get full information from your jobber or 
write for catalog, today! 


NO. 7 AUTO-VENT 
For Vertical Mounting Only 
Self-Closing, float-controlled valve 
. non-ferrous metals . . . no air 
chamber required . . . designed for 
working pressures up to 75 Ibs. 


No. 7 Auto-Vent—size 44%," x 21/4" 
with Ye" 1.P. female connection. 


NO. 27 AUTO-VENT 


For Horizontal Mounting only 


Dependable float-operated valve 

. non-ferrous metals . . . no air 
chamber required . . . for working 
pressures up to 50 lbs. 


No. 27 Auto-Vent—size 3” x 21," 
with Ya" |. P. female side connection. 


NO. 67 AUTO-VENT 


For Vertical Mounting only in Lim- 
ited Space 


Self-closing, float-operated . . . 
compact size . . . non-ferrous met- 
als . . . no air chamber required 

. . for working pressures up to 
30 Ibs. 


No. 67 Auto-Vent—size 3-3/16" x 
144” with 4" LP. female connection. 


AUTOMATIC HUMIDIFIERS ..... 


AUTO-VENTS 
WATER LINE CONTROLS . HEATING SPECIALTIES 


“4 


3217 NORTH PULASKI ROAD . CHICAGO Gi, ILL. 
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zontally split, cast iron casing, bronze 
double suction type impeller, sealed 
and grease lubricated ball bearings, 
deep but accessible stuffing boxes. 
In sizes from 3 X 2% in., 1750 
rpm, at 150 ft head to 6 X 6 in., 
at 100 ft. 


Mineral Wool Cement... 


...for  insulating-finishing—B a | d- 


win-Hill Co., Trenton, “Super Power- 
custom-made ee SS 
provide smooth, white finish. Made 
of long, fine fibers of spun mineral 


with factory-made hangers and eliminators | \°°!: Pesisned for temperatures to 


1700 F. In 50 Ib bags. 


Each is a complete packaged unit, designed to serve a par- 
ticular purpose. 

So when you use our functional spring hangers . . . which 
have the Blaw-Knox patented internal swivel action . . . and 
our constant support spring hangers and vibration eliminators, 
you get custom-made results. And that 
holds good for rigid hanger assemblies and 
overhead roller assemblies. 


Proper selection cuts your engineering 
time and expense . . . yet enables you to 
meet the most exacting standards. Each is 
ready to install, so you eliminate expensive 
cutting, threading and assembling in the Expansion Joints... 
field. 
Our engineers, who have solved many flanges made by Haveg Corp. and 
we — and pak oo F srw Duriron Co—Garlock Packing Co 
ems, are always ava e to both design a a girs Po 
and make recommendations for your F Palmyra, N. Y. Rubber combined 
: or more information with plies of cotton duct, reinforced 
hanger requirements. aoe | : 
Ce ay with steel wire. Steel rings in flange 
BLAW-KNOX COMPANY write for your copy of ends permit tightening of connections 


Power Piping and Sprinkler Division Bulletin No. 56. without shearing joint. In 1 to 12 in. 


Pittsburgh 33, Pennsylvania 


PIPE HANGERS 


| 
Complete line of functional spring hangers * constant support | ; tie 
spring hangers * rigid hanger assemblies * overhead roller | Co., Orange, N.J. Stainless steel core 
i 


..of rubber compound for piping; 


ipe sizes. 
Pl} 


Solenoid Valve... 
...has direct lift, is designed for low 
pressures to 7 psi—Automatic Switch 


assemblies * supports * vibration eliminators . . . plus complete 


; ae . : siti isc only moving 
prefabricated piping systems for all pressures and temperatures and ¢ ompo ition dis y 5 
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Heres 
that you get a BETTER HIMISH 
On (2) Evaporative Condensors 
and Cooling Towers JAP sry 


tien “0 

a> 
3 

While galvanizing in itself provides ti. 

excellent elee)i-ailelaMmele loli imeelacestioummelaitlel| 

Yolimeyolaehmeaelaces tics Mi -titMmlileliael mi lilel i 

the addition of B.A.C. Zinc-Chromatized 

Aluminum Paint over galvanizing increases 

the corrosion-resisting properties more 

titel Me ROM Colm Mio) 7-1amelolhZelilrdlite Mel (ote 

B.A.C. Special Mastic over 


plain black iron also shows excellent 


resistance to corrosion. 


35 Hour 
94 OFB. A Cc Capel e ves tei 


Ofte, Me Coat 
13594 4hours, 


| wit 


BALTIMORE AIRCOIL COMPANY, INC. 


2623 Mathews Street, Baltimore 18, Maryland 


EVAPORATIVE CONDENSERS — 10 TR to 300 TR / COOLING TOWERS — 10 TR to 240 TR 


. in single, factory-assembled units! 
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The Easy Way to Buy 
Heating Equipment 


PREFERRED 








UTILITIES 


Offers a Single 
Dependable Source 
That Saves You 
Time and Money! 


Buying heating equipment from differ- 
ent sources, each with different speci- 
fications and standards of quality, can 
wt as confusing and dangerous as 

uying a boiler in parts and then having 
to put it together and make the assem- 
bly function properly. 

It's simpler, more economical, safer 
to buy industrial and commercial burner 
equipment from a single, dependable 
manufacturer who knows what your jobs 
require to make all the equipment work 
right. 

Preferred Utilities is a pioneer and 
leading developer and producer of the 
most extensive, high quality line of auto- 
matic oil burning and combination oil- 
and gas-burning equipment and acces- 
sories—engineered to meet the highest 
standards of performance. 

It will pay you to investigate the ad- 
vantages of Preferred Utilities heating 
equipment. Write for bulletins. 


oe PREFERRED UTILITIES 
\ 4) MANUFACTURING CORP. 


“ ~ 


Please send bulletins checked 
©) Bull. 175 
C) Bull. 185 
C) Bull. 16308 


0 Bull. 176 
0 Bull. 150 


NAME. 


COMPANY 


STREET....... 


CITV.... 





DEPT. HPAC 








Horizontal rotary, heavy 
oil burners, 7% to 175 
g.p.h. Bulletin 175. 


Combination oil and gas 
burners 15 to 90 g.p.h. 
Bulletin 176. 


“THERMOPAK" automatic 
oil or gas combustion sys- 
tem, completely packaged 
forall boilers. Bulletin! 85. 


Rotary burners for heavy 
oil, tar or pitch—50 to 
400 g.p.h. Bulletin 150. 


“Packaged” pump and 
heater set; for oil delivery 
of 110 to 1200 g.p.h. 
Bulletin 16308. 





element. Designed as gas pilot con- 
trol valve for power boilers. Suited 
for low pressure air, gas control on 


furnaces. In 3g, 14 in. pipe sizes. 


Air Filters... 

.-.in 6 ft wide sections—Continental 
Air Filters, Inc., Louisville. “Ferris- 
Wheel action” is designed to prevent 
filtered dirt being blown back into 
clean air stream from leaving cur- 
tain. Aluminum, viscous impinge- 
ment media. 


Cooling Towers... 

...Wwith 15 to 100 ton capacities- 
Acme Industries, Inc., Jackson, Mich. 
Centrifugal blowers induce constant 
velocity air flow for use with duct- 
work. Uses wetted deck principle of 
water-to-air heat transfer. Sump is 
outside of tower for servicing. 
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Visible Wedge Valve... |UNDER THE INSULATION 


— You Want a Pump You Can Trust 


..-designed for full view visibility 
of wedge, complete shutoff—Hamer 
Valves, Inc., 2919 Gardenia Ave., | Pumps are by no means the most expensive equipment in 
Long Beach, Calif. Seats are integral | a refrigeration or air conditioning system like the above 
part of body. Wedge and seats have | — yet the system can function no better than the pumps. 
stainless trim for corrosion-resistance. | Here, certainly, is no place to cut corners. “Buffalo” Type 
Operator has control of wedge at all | SL Double Suction Pumps have a built-in efficiency and 
times. No lifting to reverse wedge. reliability that makes them the SAFE choice for clear water 

installations. We call this construction the “Q” Factor*. 

It’s been a part of “Buffalo” Pumps for 78 years — and in 

countless liquid moving jobs, “Buffalo” has proven to be 

“the pump you can trust.” 

FULL DETAILS IN BUL- 

LETIN 955-Q — your copy 

on request. 


Cast Iron Baseboard... 
..-for where design, exposure con- 
ditions require high heat input 
Weil-McLain Co., Michigan City, Ind. 
In 6 in. increments. Rated at 3.35 
sq ft per lineal ft. Legs on end sec- 
tions position baseboard against wall. 


Shipped in 6 ft lengths or less. 





TYPE SL DOUBLE SUCTION PUMP 


*The "Q” Factor — the built-in Quality 
which provides trouble-free satisfaction 
and long life. 


BUFFALO PUMPS, INC. 
Snap Lock Machine... 171 MORTIMER STREET BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
. ag Canada Pumps, Ltd., Kitchener, Ont. 
—Lockformer Co., 4615 W. Roose- Sales Representatives in all Principal Cities 


velt Rd., Chicago 50. For 24 to 30 | q BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 


...for fabricating sheet metal duct 
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R-P&.C’s complete line of 
Cast Steel Valves and Fittings 


—SIZES UP TO 24” 
— PRESSURE CLASSES FROM 150 TO 2500 LBS. 


e R-P«C’s valve line includes a complete selection of cast steel valves 
and fittings. These are manufactured in all standard valve steels in a 
complete range of sizes, pressure classes, and styles. 


e Included are gates, globes and angles, swing and lift checks, in a wide 
range of constructions, and all classes of flanged fittings. Pressure sealed 


FREE WALL CHART 
“How to Protect Your Valves” 

17” x 11” wall chart 
gives installation and 
operation pointers to 
protect valves, pro- 
long life. Free on re- 
quest. 


designs for high temperatures and pressures, auto- 
matic stop and check valves, and many other special 
purpose valves and fittings complete the line. 


e All R-P&C steel valves and fittings conform to the 
exacting standards of design and manufacture that 
users have learned to expect from R-P&C. And all are 
providing, in many different applications, the depend- 
ability that is the R-P&C standard. 


See your R-P&C distributor or write for 
R-P&C’s convenient catalog 


R-PaC Valve Division 


AMERICAN CHAIN & CABLE #i’;mumne 








Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, va | ves 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 


Bridgeport, Conn. 


| EQUIPMENT DEVELOPMENTS 


Continued 





gage metal. Fabricates receiver lock, 


| offset lock; round or square duct. 


Operates on 110, 220 volts. 


Baseboard Panel... 

. installation technique—American 
Radiator & Standard Sanitary Corp.. 
Pittsburgh 30, Pa. “Heatrim” panels 
cut to size on job, as shown above. 
Process is said to reduce installa- 


tion time. 


Gas Fired Unit Heater... 

..-with 230,000 Btu input—C. A. 
Olsen Mfg. Co., Elyria, Ohio. “Lux- 
aire” is twin unit of two 115,000 Btu 
units in single cabinet. Heating ele- 
ments welded to heat exchanger. Heat 
generated by ribbon burners with 
connecting strips designed for pre- 
vention of flashbacks. Factory wired, 


assembled. 


Fractional HP Motors... 
..with 44 to 1 hp ratings in split 

phase, capacitator-start and polyphase 

types—Hoover Co., Electric Motor 


| Div., North Plainfield, N. J. Features 


cited for “Hy-Drive”: ribbed base to 
withstand abuse; 11 gage heavy steel 
frame; polyester film insulation in 
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@ Here you see piping 
in a service tunnel 
racked on UNISTRUT 
framing. Heavy lines 
are easily supported on 
this sturdy metal fram- 
ing. No special fabri- 
cation or parts were 
needed—stock 
UNISTRUT channels 
and fittings did the en- 
tire job! 





@ And here is a com- 
pleted tunnel under- 
going a change—add- 
ing a steam line. Addi- 
tions or alterations can 
be made instantly—at 
any time. UNISTRUT 
framing can be used as 
many times as you like 
with complete salvage 
of all material. 





"The Sky's The Limit” 


—when you build with UNISTRUT® 





Mr. Strut simplifies pipe racking 
with cost-cutting UNISTRUT framing 


@ See how inserts sim- 
plify assembly? Fit- 
tings may be placed 
anywhere along the 
continuous slot. Get- 
ting the exact slope or 
pitch is only a matter 
of adjustment. Since 
this system bolts to- 
gether, it is easily car- 
ried into the tunnel, 
assembled on the spot. 


@ Three simple steps 
... that’s all it takes to 
assemble UNISTRUT 
framing. No welding 
or drilling required. 
Think of the time, la- 
bor and engineering 
you will save with this 
quick-erected system. 


@ Everything you need 
to rack heavy water 
lines to light conduit— 
clamps, concrete in- 
serts, hangers, rollers 
and many other acces- 
sories are standard 
parts of the complete 
UNISTRUT system. 
Especially useful are 
these UNISTRUT 
concrete inserts. 
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CLAMP-RING 
UNION 








stator slots; ventilating design for air 
flow over windings; centrifugal start- 


ing switch. 





| Solenoid Valve... 
PIPING INSTALLA TION | ...With flange type magnetic piloted . 
, piston action for refrigerant control 
i és —General Controls Co., 801 Allen 


Ave., Glendale 1, Calif. “K-15F” 


Here’s a pipe connection that really simplifies pier 
series is said to handle large capac- 


hth: Uttth 


ddebdddddd//] 
r Gx 
Neatcd 


Meow 


SSIILMAITA 
4 g 


«| 





piping fabrication and installation. It's easy to 
assemble...and just as easy to take apart, yet it 
provides a strong, tight joint. Ideal for those hard- 
to-reach locations. The clamp can be rotated so 
the nuts are in the most convenient position for 
gripping and turning with a wrench. And only 
one wrench is needed for tightening because the 
heads of the carriage bolts are self-locking. 

W-S Clamp-Ring Unions are available for butt- 
welding, socket-welding and screw-end pipe. Try 
them in your piping system. See for yourself how 
convenient...and effective...they are. 

For more information on Watson-Stillman 
Clamp-Ring Unions and for available sizes and 
specifications, send today for Bulletin CRU-1. 


Sold Through Leading Distributors 





024 


WATSON-STILLMAN FITTINGS DIVISION 


ities with minimum pressure drop. 
Four sizes ranging from 150 to 250 
psi. Flanges permit installation in 1 
to 2 in. pipe size or welds, 13¢ to 
25% in. OD tube sweat fit. 





Fans, Roof Ventilators... 
..-feature cast iron blades, rugged 
design for heavy industrial uses 
Francis Hill Co., 20350 Center Ridge 
Rd., Cleveland 16. Sizes: 18 to 60 in. 
diameter. Capacities: to 65,000 cfm. 


H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 12 


| 

| 
HK | Also furnished in polyethylene plastic 
t 


for corrosive applications. 
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WeldELLS Zz avg thik 


a, "gaa In the WeldELL® 


line you have the perfect example of Taylor Forge 

Leadership. The WeldELL line was the first COMPLETE line 

of welding fittings . . . and is still first in range 

. i : of types, weights, sizes and materials. 
' 















GROWTH 


steady — sturdy —ceaseless 


From a humble start in a 19’ x 25’ 
building hardly big enough to be 
called a plant, Taylor Forge has 
grown, since 1900, to encompass 
four substantial plants in the United 
States and one in Canada. This 
without merger or purchase of 
other enterprises: just steady, sturdy 
and continuous expansion that re- 
sulted from improvement of exist- 
ing products and the development 
of new products. 

Important contributions in the 
field of piping—both as a trans- 
portation system and as a means 
for transmitting power — were 
made possible through constant 
research and investigation of those 
problems by Taylor Forge. 

So, after all, the real factor in 
the growth of Taylor Forge has 
been a continuous growth in the 
knowledge of piping needs; in de- 
veloping sha to meet those 
saahe in devising facilities to 
make those essential products. 

Many of those who, through the 
years, have relied upon Taylor 
Forge still insist on Taylor Forge 
products for all important piping. 
By the same token, year after year, 
many others discoverthatall Taylor 
Forge products fully justify their 
complete confidence. 


GARY, IND. 


CARNEGIE, PA. 


FONTANA, CALIF, 


4 ‘gives you the answers | Een 
to your Valve questions...  ) 


with the 
New 


KENNEDY 


' 
mo to wie aiid 


VALVE Check Charts... 
show you at a glance Hoc, When, Where 


to use the correct valve to fit the job! 


Now you can tell at a glance the cor- 
rect KENNEDY Valve to use on a speci- 
fic job . . . and why! These new valve 
Check-Charts show you the important 
features of the various types of KEN- 
NEDY Valves and explain their proper 
installation and use. Show you which 
valves go where . . . list specific Figure 
Numbers for accurate selection 
describe why that valve should be used 

. and even suggest additional uses 
for Kennedy Valves. 

One chart describes Kennedy Bronze 


Valves and its companion chart lists 
uses and conditions for lron-Body Valves. 


x E N N E DY VALVE MFG. CO. wus 


1021 E. WATER ST. 


Designed for fast, easy reference, con- 
tains the answers to most of your valve 
questions. Large enough (16%” wide x 
25” deep) for easy reading and hangs 
right on your wall in your office or shop. 


Here are long-needed valve Check- 
Charts that give you quick, correct in- 
formation and show you how and why 
certain valves are built for specific jobs. 
Get your Kennedy Valve Check-Charts 


ELMIRA, NEW YORK 


¢ VALVES « PIPE FITTINGS « FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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Fractional HP Motor... 

...for hazardous atmospheres—Gen- 
eral Electric Co., Schenectady 5, N.Y. 
For operation in dry cleaning plants, 
paint factories, refineries. Has cast 
iron end shields. Overbolt construc- 
tion is said to give motor assembly 


added strength. 


Air Conditioners... 

...for commercial, light industrial, 
residential use—Drayer-Hanson, Inc., 
3301 Medford St., Los Angeles 63. 
Two styles: concealed installation in 
cabinets, closets; console for semi- 
recessing in wall or free standing. 
Sizes: 200, 400, 600 cfm. Cited fea- 
tures: removable, cleanable filter; ad- 
justable discharge grille; right- or 


left-hand coil connections. 


Cooling Tower... 

...in 2 to 15 ton ratings—Toungate 
& Coats, P.O. Box 241, Austin, Tex. 
“Hideway” features clear heart red- 
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OUR 76TH YEAR 
@ MASSACHUSETTS @ 


Propeller Fans and Power Roof 
Ventilators are studded with 
well engineered features and 
modern developments. 

They meet the requirements of 
the extreme performances de- 


manded from this type unit. 


Power Roof Ventilators... Propeller Fan Type . . 
With venturi type inlet orifice. Direct drive 12 to 
30 inch wheel dia. . . Belt drive 24 to 48 inch Propeller Fans ... 
wheel dia. . . Bulletin No. 119 for complete cap- With Venturi Type 


acity ratings and dimensions. Steel Panel... 
Belt Drive 24 to 48 


inch wheel dia. . . 

Direct Drive 12 to 30 inch 

wheel dia... A complete line 

of accessory items are available, 
s| Fan Houses, Shutters, etc. 


Bulletin No. 117 


Power Fixed (backward curve blade) 


Type . . . Direct Drive 13 to 18 inc 

wheel dia. . . Belt Drive 15 to 60 

inch wheel dia. . . Features include 

. curved inlet, rugged construction, low 

| j a noise level, adaptable to standard 
aa 2 ath 


size shutters. Bulletin No. 124 


“he BISHOP & BABCOCK 7745. Zo. 
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wood construction. Distributing pan 
and deck held by galvanized bolts. 
Has 220 volt single phase motor, 
stamped aluminum fan blades. Water 
distribution by gravity flow. Shipped 


assembled with fittings, flow valve. 


A-C Electric Motors... 

...for industrial use—Lima _ Elec- 
tric Motor Co., Lima, Ohio. Feature 
lower air opening in end bell com- 
bined with steel baffle plate to pro- 
tect winding from moisture, abra- 
sives; double end ventilation provided 
by dual aluminum fans, says compa- 
ny. In 182, 184, 213, 215 NEMA 


frame sizes. Capacities to 30 hp. 


Model ‘’1000-B’’ 
Recorder, portable type. 





TEMPERATURE 
RECORDING... 


Newly designed, Model “1000” Auto-Lite Re- 
corder gives permanent proof of temperature be- 
havior. @ 6” clear reading chart; various standard 
ranges from minus 40°F. to plus 550°F. e 3 stand- 


ard Recorder types for wall mounting or portable 
use; choice of 24-hr. or 7-day cycle. @ Electric or 
mechanical chart drive. ¢ Cycle indicator for re- 
frigeration applications shows on and off time of 
compressor motor. e With capillary tubing for 
remote reading. Priced from $49.50. 

Send for new catalog describing many styles of 
Auto-Lite temperature Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK * CHICAGO « SARNIA, ONTARIO 


Conditioning System... 


...with forced water for heating 


| and co olin g—Westcott-Alexander, 


Inc.. Madison. N.J. For offices, stores, 
hotels, factories, homes, etc. Cited 
features: independent operation man- 
ual unit speed control; installation 
vertical, flush to wall; concealed 


piping; individual room air filters. 


Heater Control... 
...for gas equipment—A-P Controls 
Corp., 2450 N. 32nd St., Milwaukee 


15. Model “55 Gasapack” comprises 
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No paralyzing 
shut-downs here! 


I. Wohl, Inc. didn’t grow to be “One of America’s Largest 
Wholesale Cleaners and Dyers” by taking unnecessary chances. 
Their letter to us tells the story. The Wohl management knows 
that an unfailing steam supply is the first essential of keeping 
operations under way. 

You know it too . . . but what you may not realize is how 
unexpectedly a boiler shut down can occur when the water level 
is not controlled by modern equipment. Thousands of plants, 
like I. Wohl, Inc., have found McDonnell Boiler Water Level 
Control the most economical and dependable way to keep the 
boiler going. Read the facts; then ask for simple installation 
instructions that will show you how easy it is to end the shut- 
down shudders. 


MSDONNELL & MILLER, INC., 3500 N. SPAULDING AVE., CHICAGO 18, ILL. 


Doing Gre CE) Hey halle 


‘VY What could be simpler? 


The accompanying diagram shows 
the simple hook-up of the widely 
used McDonnell No. 150 Pump 
Control and No. 27 Make-up Water 
Feeder for boilers like yours (up to 
150 psi.). The No. 150 starts and 
stops the pump as the water rises 
and falls, to hold the level within 
close limits. The No. 27 is installed 
on the receiver to supply make-up 
water—assure an ample level of 
water in the receiver at all times. A 


second switch is provided on the 
No. 150 for cutting off burner and 
sounding low water alarm in the 
event of an emergency such as 
current interruption in the pump 
circuit or failure of water supply. 

By holding the water level within 
close limits, the McDonnell hook- 
up achieves steaming efficiency and 
fuel economy that would make it a 
profitable investment even if there 
never were a threat of low water! 


Yor more dependable? 


Ability to stand up under the pres- 
sure and temperature of laundry and 
cleaning plant operation is attested 
by the success of hundreds of 


McDonnell installations. The No. 
150 is approved by Underwriters’ 
Laboratories, Inc. Switch leads have 
heat-impervious, porcelain-bead in- 
sulation. Packless construction is 
provided by extra-heavy monel bel- 


lows. Float has extra-heavy shell. 
Entire mechanism is sealed to 
prevent tampering. 

The No. 27 is equally rugged and 
dependable. It has large water feed- 
ing capacity; bronze and stainless 
steel valve mechanism, Every detail 
of construction speaks quality. 
Other make-up feeders are available 
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to meet almost all conditions. A 
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five controls: built in pressure regu- 
lator for city gas, large pilot filter, 
automatic pilot, main and pilot shut- 
offs. Accessories include “55 MTS” 
modulating snap thermostat, “55 
MT” 


ET” electric thermostat. 


modulating thermostat, “55 


Drainage Pump... 

...for problems caused by flash 
floods—Weil Pump Co., 1523 N., 
Fremont St., Chicago 22. Heavy duty 
screenless type with “non-clog” im- 


peller. Designed for submerged oper- 
ation. Motor, bearings hermetically 
sealed. Discharges 4 to 6 in., capaci- 
ties 400 to 2000 gpm. 


Flanged Valves... 

...for handling corrosives, wet or 
dry abrasive slurries—R.K.L. Valve 
& Mfg. Co., 1623 Elaine St., Phil- 
adelphia 19. Is straight through pinch 
type. Consists of flanged rubber body 
and self supported air operated pinch- 
ing mechanism. With positioner for 
control, without for on-off service. 
Sizes: 14 to 14 in. 
100 psi line pressure, 180 F. 


for maximum 


Flanged Valve 


Equipment Briefs... 
DAMPER HARDWARE KIT is 
said to eliminate binding, reduce as- 
sembly time—Duro-Dyne Corp., 800 
Third Ave., New Hyde Park, N.Y. 
Connecting rod doesn’t interfere with 
full blade opening. Full closing with- 
out bracket hitting duct. Pivot, set 


screw preassembled onto bracket. 


WELDER uses 6 volts, requires 
no glasses—Cauhorn Mfg. Co., 9999 
Broadstreet, Detroit 4. 
115 volt, 60 cycles. 


Operates on 





SWITCHING TO AUTOMATIC COALHANDLING, COOPER TIRE AND RUBBER 


| 3 


ARMORED-CORD 


TIRES 








Exposed end placed in Coal Bin picks up coal and fills Hoppers 
automatically. Can be applied on incline or horizontally to feed 


one or a series of Hoppers. Bin Level Controls keep Hoppers 


writé 


filled to desired height at all times. Alarms or Lights can be og THs 


applied to signal fuel supply failure. 
instant accessibility to all parts. 


EN em me eNTED epee enen cin an eee evens wnws Me 


CANTON STOKER REPRESENTATIVES 
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U-Trough design permits 


IN ALL 
TO GIVE YOU COMPLETE INFORMATION AND PRICES/. 


A: 


PRINCIPAL, CITIES WILL BE HAPPY 


OR WRITE DIRECT 


procHure ir? ° 


UP 
"TAKES 1 9-TUBE 





. . . We are very pleased with 
the FLO-TUBE operation. To 
date we have put some 10,000 
tons of coal through it without 
maintenance. 
Very truly yours, 

COOPER TIRE & 

RUBBER COMPANY 
Mil McKinley, Chief Engineer 





This shows how easily CANTON’S FLO- 
TUBE can be adapted to existing coal fired 
equipment. Available in Heavy Cast Iron 
U-Trough design for permanence, or Steel 
U-Trough or Round Pipe types for econ- 
omy. Direct Drive through Geared Motor 
reduces H.P. required and operating costs— 
also assures dependability and low upkeep 
Also can be had in completely dustproof 
“package-unit"’ type combined with Canton 
Ramfeed and Screwfeed Stokers. 


CANTON STOKER 
CORPORATION 
SPECIALISTS IN AUTOMATIC COAL 


FIRING HANDLING AND CONTROL 
EQUIPMENT 


2400 Andrew Place SS. W. 
eo fe | ee 2S ee 
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ACETYLENE TORCH with fast 
cooling heads for quick changing— 
Ransome Co., 4030 Hollis St., Emery- 
ville, Calif. Outfit includes two handle 
assemblies, seven head styles. Bunsen 
burner available with kit. 


ROOM AIR CONDITIONER in 2 
hp, flush mounted model—Mitchell 
Mfg. Co., 2525 N. Clybourn Ave., 
Chicago. For 1000 to 1300 sq ft 
areas. Same size as units with smaller 
ratings. Is said to be highest capac- 


ity window unit made. 


YELLOW COVERED HOSE for 
visibility during underground water 
service—Boston Woven Hose & Rub- 
ber Co., 29 Hampshire St., Cam- 
Mass. Is 


hazard to workmen, reduce accidental 


bridge, said to remove 


damage to pipe. In 34, 1 in. ID. 


{NTI-RUST PAINT for industrial, 
commercial Corro-Vent, 
510 Mercantile Library Bldg., 
Walnut St., 
plastic, resin base. Quick drying. 


Inc.. 
414 
Thermo- 


use 


Cincinnati. 


COPPER WATER TUBE in round 
carton packaging for flat rolls—Wol- 
verine Tube, Div. of Calumet & Hecla, 
Inc., 1852 Guardian Bldg., Detroit 
26. Designed as storage space saver; 
reel for installation serviceman. 


PORTABLE ROOM COOLER to 
be plugged into any electrical outlet 
—Utility Appliance Corp., 4851 S. 
Alameda St., Los Angeles 58. Has 
built 12 fan 
turned by two speed motor. Weighs 


27 Ib. 


in water pump, in. 


RUBBER CAPS, PLUGS to protect 
tubing ends, threaded fittings—Ray 
A. Scharer & Co., 3000 E. Grand 
Blvd., Detroit 2. 
vent moisture, dirt penetration; seal 


Are said to pre- 


in gases, liquids; mask pipe ends 
from paint spray, preservative fin- 
ishes. Sizes: caps for tubing, 144 to 
114 in. OD; plugs, 3/16 to 1 5/8 in. 
ID. 


Heating. Piping & Air Conditioning, 


a better kind of power 


FOR INDUSTRIAL MACHINES 


The mark of an 
Extra Dependable 
machine 


From America’s foremost 
producer of custom 
designed motors come 
these premium-built, extra 
dependable E.D. “power 
packages "for general 
industrial use—75 years 

in the making—yours 
today at no extra cost! 


1 to 250 hp. AC and DC. 


N.E.M.A, standards. 


LECTRO 


xtra 


NEW... 


Write for 
Brochure 100 
and literature on 
new E.D. motors 
and drives. 


Electro Dynamic division of 
General Dynamics Corporation 
Bayonne, New Jersey 


May 1955 


YNAMIC 


ependable motors 


PRODUCT OF GENERAL DYNAMICS 


ae 


Gear-ED-motors 











E.D. “Selectrol’”’ Variable Speed Drives 
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e 
=“ Vi0dine 
SPACE HEATER to heat build- 


| ings under construction, garages, 
sheds, ete. Vapor Heating Corp., 

6420 W. Howard St., Chicago 31. 
Heats and circulates 2500 cfm of 


air. Has home type oil burner. May 





° | be equipped with natural or bottled 
Gas-Fired Duct Furnaces | gas burner. Fuel 
changed for 80,000 to 200,000 Btu 


input. 


nozzles can be 





EASIER INSTALLATION — Modine 
Duct Furnaces are light in weight, 
easier and less expensive to handle 
and install. Only the heat ex- 
changer area, not the entire unit, 


POSITIVE RUST PROTECTION — Here's a new 
lightweight gas-fired duct furnace with rust- 
and corrosion-resistant stainless steel heat ex- 
changer and burner. It’s specially built for use 
with cooling coils or packaged air conditioners. 


REMOTE SYSTEM for transmis- 


Cool, moisture-laden air and condensation 


which rust ordinary steel tubes and 
cast iron burners are no hazards to 
stainless steel. This means 
greatly extended ser- 

vice life . . . lower 

maintenance costs . . 

and wider applica- 

tion possibilities. 


CONTROLS 
ALWAYS 
ACCESSIBLE 


Entire control 

assembly is 

mounted on side of 

unit . . . always readily 
accessible, even when furnace is 
near floor or in close quarters 
where clearance is a problem. 


DIRECT-FIRED HEAT EXCHANGER — 
Stainless steel tubes are seam- 
welded into a rigid, agin 0 heat 
exchanger. Each tube is individ- 
oo for most effective and 
uniform heat transfer. 
_——\__ For new Bulletin 855, 
, \ contact the Modine 
\ representative listed 
in your classified 
phone book, or write 
to Modine Mfg. Co. 
1509 DeKoven Ave., 
Racine, Wis. 


is enclosed in duct work. Furnaces 
may be used singly 
or in multiple. 





TROUBLE-FREE BURNERS — 

Stainless steel burners have 

self-cleaning ports with four times the 

free area of conventional drilled ports. 

Sharp edges deter lodging of dirt or scale. 

Complete burner and manifold assembly 
are easily removed. 


FIVE SIZES—88,000 to 213,000 Btu/hr in- 
put. Many applications—in air conditioning 
systems . as a concentrated source of 
heat for central heating systems . . . as 
“boosters’’ to supplement a central plant 

. for industrial and agricultural drying, 
processing and ventilating. 


® 


GAS-FIRED STAINLESS 
STEEL DUCT FURNACES 


D-1260 





sion of flow, other measurable data 
Valve & 


Orange St., Lan- 


over distances 
Meter Co.. 7 E. 


caster, Pa. Uses two wire circuit. For 


Simplex 


transmission of flow, liquid level, 
pressure measurement. May be ap- 
plied to mercury cylinders for meas- 
urement of 4-1 to 20-1 ratios. 


HOT SPRAY VINYL for corro- 
sion control—Prufcoat Laboratories, 
Inc., 50 E. 42nd St.. New York 17. 
Single spray pass provides 4 mil coat. 


For use with company’s metal primer. 


CHEMICAL-RESIST ANT coatings, 
linings for plant maintenance—Cor- 
rosion Control Co., Inc., 516 Fifth 
Ave.. New York 36. Neoprene based 


In 1, 5, 55 gal quantities. 


FLEXIBLE PLASTIC PIPE coiled 
on disposable reel package combina- 
tion—Triangle Conduit & Cable Co., 
Inc., New Brunswick, N.J. Cited fea- 
tures: Longer lengths; can be pulled 
off reel quickly, easily; reels stack 


compactly. 


PORTABLE SKYHOOK hoist sup- 
port for lifting, shifting, lowering 
B. E. Wallace Products Co., Exton, 
Pa. Supports 2000 lb. Weighs 22 lb. 
Can be closed to 5 ft 41% in. for 


storage. 


114 HP AIR CONDITIONER in- 
cluded in company’s line of 24 win- 
dow models for 1955—York Corp., 
York, Pa. Cited features: 


control, comfort director grilles, easy 


thermostat 
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filter removal. Line available in eight 
different styles. 


REDUCING VALVES for water 
Klipfel Valves, 
Inc., Hamilton, Ohio. Sizes 14 to 4 


pressure control 
in., for initial pressures to 300 psi, 
delivery pressures 10 to 75 psi. 


Spring diaphragm type construction. 


TEMPERATURE ACTUATED 
SAFETY REGULATORS for con- 
trolling vapor lines in degreasers 
Farris Stacon Corp., Palisades Park, 
N.J. Shuts off flow of steam, gas to 
heating coil if vapor exceeds given 
level. Sizes 44 to 1 14 in. Controls 
temperatures 25 to 325 F. Inlet pres- 
sure limit 100 psig. 


MOISTURE CONTROL SYSTEM 
for refrigeration equipment—Ansul 
Chemical Co., Marinette, Wis. Indi- 
cates when moisture is present, re- 
moves it. Leakproof window has in- 
dicating element which changes color 
showing moisture content of refrig- 


erant. 


INHERENT OVERHEAT MOTOR 
PROTECTOR for 3 phase, Y-con- 
nected motors, single and dual voltage 
through 600 volts—Spencer Thermo- 
stat Div. of Metal & Controls Corp., 
Attleboro, Mass. Consists of molded 
phenolic base assembly with three 
heaters, thermal disc with three con- 
tacts. Four sizes for fractional to 


714 hp. 


PLASTIC CORK COVERING for 


cold water pipe—J. W. Mortell Co.., 
Kankakee, Ill. Is said to stop con- 
densation drip permanently. Self ad- 


hering. 


ELECTRIC THERMOMETER with 
pushbutton operation—Victory Engi- 
neering Corp., Union, N.J. For op- 


erations where frequent temperature 


checks necessary in air conditioning, 


heating. Consists of meter, two ex- 


| 


DIAL DAMPER REGULATOR 
Formerly Manufactured By 
PARKER-KALON Now 
Made By DURO-DY.NE. 


THANK YOU... 


We’re in full production on the famous Dial Damper Regulators, plus 


the many other former Parker-Kalon products for the Heating, Air 


Conditioning and Metal Working industries. 


Thanks to you, our customers and distributors, orders have been 


heavy since the day Duro-Dyne took over the manufacture and sale of 


these items. You found that Duro-Dyne produces in the fine 


Parker-Kalon tradition of quality, dependability and performance. 


Preassembled Duro-Metal-Fab is 
another outstanding Duro-Dyne prod- 
uct. With Duro-Metal-Fab, flexible 
duct connectors (for eliminating vi- 
bration travel) can be made three 
times faster. Metal comes already 
attached to U.L. Approved Canvas, 
closely woven Asbestos or Neoprened 
Fiberglas Fabric. No time or material 
is wasted attaching metal to fabric, 
thereby slashing flexible duct con- 
nector costs. With Duro-Dyne’s exclu- 
sive Double - Loc seam, the metal will 
not separate from, or cut the fabric 
when installed. This eliminates call- 
backs. 

Complete catalog fully describes 
Duro-Metal-Fab and Dial Regulators, 
as well as the extensive line of other 
Duro-Dyne products—including those 
formerly manufactured by Parker- 
Kalon. Products are available at your 
P-K—Duro-Dyne distributor. 


DURU-DYNC pact 
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DURO-METAL-FAB 
Flexible Duct Con- 
nector Material. 


800-D Third Ave., 
New Hyde Park, 
New York 





COOLING 
WITH 
STEAM 


C. H. WHEELER 
STEAM JET 
EJECTORS 














In most cases if a process steam 
system is large enough for heating 
in winter, it can be used eco- 
nomically to provide air condi- 
tioning in the summer, because 
the increased steam load costs less 
per pound than the part load for 
process alone. A C. H. Wheeler 
Steam Jet Ejector system be- 
comes most economical when air 
conditioning requirements exceed 
100 tons. By means of this system 
water is chilled to as low as 
50-55°F. with steam pressure of 
50 psi or over. C. H. Wheeler has 
always led in the development of 
the steam jet ejector and its ap- 
plication to industrial refrigerat- 
ing requirements. We invite your 
correspondence. 
(Catalog 1462 is available.) 


Note: In many areas utilities offer 
an attractive street steam rate in 
summer, which makes the steam jet 
ejector system economical for air 
conditioning large commercial and 
public buildings. 


WE-509 


CH Wheeler. 


of Philadelphia 


19TH AND LEHIGH AVE., PHILADELPHIA 37, PA 
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tension tubes, one air temperature | 


sensing probe. 


INSULATION FASTENER 


de- | 


signed to speed, simplify application | 


to ductwork—Huck Mfg. 
Bellevue Ave., Detroit 7. Hand tool 
“QSP Huckpins” 


insulation to 2 in. thickness. 


used to drive 


Co., 2480 | 


into | 


VENTED GAS HEATER for large | 


area heating—Perfection Industries, 
Inc., 7609 Platt Ave., Cleveland 4 
100,000 Btu output. Requires only 


flue, gas supply, 110 volt line con- 


nections. Operates on natural, manu- 


factured or LP gas. 


CONTROL SYSTEM permits re- | 


mote control of pumps, valves, cir- 
cuit breakers, etc. 
station— 
345 Harris Ave., 
Uses pair of signal wires, 
by 


patching 
dence, Inc.., 
dence. 


supervised operator. 


transmission of multiple telemetering. 


VOLTAGE BOOSTERS designed | 


to eliminate low line voltage for air | 


conditioners—Control Systems, Inc., 


P.O. Box 115, Brooklyn 14. In fixed | 


output and automatic 


For a-c motors. 


SPRAYED FOAM INSULATION | 
for speed in insulating irregular sur- | 
faces—Insul-Mastic Corp. of Ameri- | 
Pittsburgh. | 


1141 Oliver Bldg., 
Sprays on like paint, foams to twenty 


Has k factor of 24 


ca, 


times thickness. 


per inch thickness. For temperatures | 


| to 225 F. 


BUILT-IN ROOM 


houses, hotels, office buildings, etc. 
—Tywel Mfg. Cor., 
| Brooklyn 19. Design eliminates over- 
| hang inside room, outside wall. 





from central dis- | 
Builders-Provi- | 
Provi- | 


Two w ay | 


controller | 


AIR CONDI. | 
| TIONERS for builders of apartment | 


5702 First Ave.. | 


hat’s your 
GATE VALVE 


ARR CETERA 


on installations requiring 
frequent opening and closing? 





sea | them 
FLOWTROL 


VALVES 


¥ Use the Angle Body and Save 
the Price of an Elbow Fitting 


¥ Built to Last a Lifetime 
¥ Operates with Finger Pressure 




















HERE’S PROOF: 
One of America’s large railroads 
had a 6” gate valve installation 
that operated on the average of 
55 times a day. In addition to fre- 
quent repairs, this valve had to be 
entirely replaced every 3 months. 
In the Fall of 1947, this valve 
was replaced with a 6”’ G-A Flow- 
trol Valve. Now—more than 7 
years later—this valve is still oper- 
ating perfectly and not one parts 
replacement has been made! 
Want to know more about this 
unique valve? Write for Bulletin 
W-8A today. 


© 





OLDEN 
A\NDERSON 


fatve O Yreciall ly pe _ompany 
1210 RIDGE AVE., PITTSBURGH 33, PA. 


Designers and Manufacturers of 
VALVES FOR AUTOMATION 
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» AIR CONDITIONING—New 4 
page folder illustrates, gives specifica- 
tions for company’s line of air con- 
ditioning units. Clime-matic Corp., 


230 Park Ave., New York 17. 





» AIR CONDITIONING BUILD. | 
INGS—Tips on application of air | 
conditioning to various types of | 
buildings contained in Guideposts to | 
Better Air Conditioning Installations, | 
new 36 page booklet. E. I. du Pont 
de Nemours & Co., Wilmington 98, 
Del. 


p» AIR CONDITIONING, HEATING 

This Is usAlRco is a 12 page 
booklet describing the company’s his- 
tory and manufacturing facilities and 





containing details of its line of heat- 
ing, ventilating and air conditioning 
products for commercial and indus- 
trial use. United States Air Condi- 
tioning Corp., 3300 Como Ave., S.E., 


Minneapolis 14. 


p» AIR CONDITIONING JOB DATA 
SHEETS—Booklet contains pad of 
job data sheets for recording informa- 
tion on operation of company’s “Ice- 
Cel” air conditioning system. Dole 
Refrigerating Co., 5910 N. Pulaski 
Rd., Chicago 30. 


» AIR CONTROL VALVES—Com- 
pany’s 2-, 3-, 4-way air control valves 
for high, low pressures displayed in 
new 66 page catalog. Contain follow- 
ing type valves: cam, flow control, 
foot, hand, interlocking, pilot, pres- 
sure, regulator, solenoid, time delay, 
etc. Airmatic Valve, Inc., 7317 As- 
sociate Ave., Cleveland 9. 


7 AIR DIFFUSERS—New 64 page 
selection manual contains illustrations 
showing installation, design, use of 
aspirating air diffusers, accessories. 
Anemostat Corp. of America, 10 E. 





39th St.. New York 16. 
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Ae pane? tne 
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Three-Way Dynamic 
Adjustability Prevents 
Binding, Eliminates Costly 
Aligning Procedures 


Eliminates All Bending of Con- 
necting Rod—the Main Cause 
of Damper Binding. 





ensates, if Duro 


Bro 
placed off ba Chey 


ensates, if Duro B, 
DURO-BRACKET ] — = yaced at an ont 
+ TS re 


EVA ore 
A part of the BPD 


DURO-BLADE-KIT of ates, FE 
a . a } omP ‘ “ro.g, 
precision-built multi- are Mot Placed ., 
, f 
blade damper hard- giston ee ee Oxi 


ware. 








VALUABLE FEATURES NOT FOUND IN OLD STYLE BRACKETS 


@ Absolutely non-binding action. New DURO-BRACKET assures perfect 
blade action even though brackets are placed off-center, placed at 
--“ an angle, or not placed equally distant from axis of blades! 


@ New DURO-BRACKET need not extend beyond edge of its blade! It 
allows for full opening and closing of blades without brackets hitting 
duct. Connecting rod will not interfere with full blade opening. 


@ Pivot and set screw are pre-assembled onto new DURO-BRACKET for 
you. No loose parts to assemble. 
Sold by leading jobbers throughout the U.S.A. and CANADA. 


DURO-DYNE cyanate 222 


May 1955 





RECENT TRADE LITERATURE in new 4 page folder. Yarnall-Waring Co., 100 Mer- 


Co a . . . 
pees maid Ave., Philadelphia 18. 





» ASH HANDLING SYSTEM—Data sheet Za covers » BRAZING—New 24 page brazing manual, catalog 
application of “A-S-H” steam jet pneumatic ash han- 925, deals with application of major brazing methods 
dling systems to small steam boiler plants. Allen- in joining metals using silver alloys and filler metals, 
Sherman-Hoff Co., 259 E. Lancaster Ave., Wynnewood, fluxes, gas atmospheres. Air Reduction Co., Inc., 60 
Pa. E. 42nd St., New York 17. 


» BOILERS—New 8 page brochure describes com- » CARBON MONOXIDE DETECTOR—Data sheet 
pany’s “S” series boilers. Contains data, specifications No. 10.15-13 describes Taller and Cooper carbon 
for models with ranges from 10,800 to 50,000 lb per monoxide detector, its uses with “ElectroniK” po- 
hr of steam. Wm. Bros Boiler & Mfg. Co., 1057 10th tentiometer. Minneapolis-Honeywell Regulator Co., In- 
St., S.E, Minneapolis 14. dustrial Div., Wayne and Windrim Sts., Philadelphia. 


» BOILERS—News tabloid presents “CB” models of » CARBON STEEL TUBING—New 12 page bro- 

self contained boilers. Illustrations include _installa- chure discusses manufacturer’s “Electrunite” carbon 

tions, demonstrations, cutaway view of boiler, plant steel tubing for heat exchangers, condensers. Republic 

facilities. Cleaver-Brooks Co., Milwaukee 12. Steel Corp., Steel and Tubes Div., 224 E. 13st St., 
Cleveland 8. 

» BOILERS—Bulletin No. C-1100-B63 covers manu- 

facturer’s “AO” and “BA” cast iron gas fired boilers » CENTRIFUGAL COMPRESSOR MOTORS—Appli- 

for hot water, steam heating and hot water supply. cation of a-c motors, controls to centrifugals covered 

Specification tables for operation with radiation, hot in 12 page booklet. Discusses highlights of synchronous 

water and steam radiation included for each type. motor, induction motor torque requirements, gives 

Worthington Corp., Harrison, N. J. hints = selection of motor type. Electric Machinery 
Mfg. . Minneapolis 13. 

» BOILER VALVES—Blowoff valves, drain valves, 

water level gages for high pressure boilers discussed » CENTRIFUGAL PUMPS—Bulletin No. 335¢ 





RUGGED 
DEPENDABLE 
LOUVRE DAMPERS 


FEATURES INCLUDE 


STAINLESS STEEL SHAFTS 
SINTERED BRONZE BEARINGS 
HEAVY GALVANIZED BLADES 
RIGID FRAMES 





WIDE FRAME 
CONSTRUCTION SHOWN 
(WRITE FOR CATALOG SECTION 80) 


AIR & REFRIGERATION CORPORATION 


439 MADISON AVE. NEW YORK 22, N.Y. ATLANTA, GA. 
SALES REPRESENTATIVE IN PRINCIPAL CITIES 
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specifications, dimensions, perform- 
ance tables for new self priming 
“Motor Mount” centrifugal pumps for 
air conditioning, general industrial 
use. Deming Co., Salem, Ohio. 


p COATING FOR INSULATION 
“Lagz,” protective coating for thermal 
insulation, presented in 6 page fold- 
er. Product is said to be unaffected 
by moisture, oils, brine, solvents, cor- 
rosive gases, chemicals, weathering. 
West Chester Chemical Co., Box 39 
West Chester, Pa. 


>» COLORS FOR PANELS, RE- 
CORDERS—P roduct specification 
G71-2 displays latest standard color 
combinations for company’s panels 
and recorders, types “KM” and 
“WM.” Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland 10. 


>» COMPRESSED AIR—Form 213- 
A, A Better Air Power System, dis- 
cusses power losses in compressed 
air lines, how to bring them to ac- 
cepted standards, Contains diagrams 
of piping networks, tables of friction 
losses of air in pipe, fittings, hose. 
Ingersoll Rand Co., 11 Broadway, 


New York 4. 


» CONDENSATION PUMPS—Bul- 
letin No. 1403 contains illustrations, 
technical data on capacities, dimen- 
sions, application, installation of 
manufacturer’s line of condensation 
pumps. C. A. Dunham Co., 400 W. 
Madison St., Chicago 6. 


» CONDENSATION RETURN 
UNITS—Bulletin 113-LR-A describes 
company’s “Apco-Matic” condensa- 
tion return units for heating systems 
rated 800 to 10,000 EDR, pressures 
to 80 psi. Aurora Pump Div., New 
York Air Brake Co., Aurora, Ill. 





FEATURE for FEATURE 
THE MOST ADVANCED DESIGN 
in STEAM GENERATION! 


1. Most Compact For More Efficient Space 
Utilization! You can devote more space to 
storage and production. Or, you may need 
less space than you think. Cyclotherm re- 
quires minimum boiler room space. It has 
40% less flbor area and 75% less height 
than conventional units ... is up to 4 
smaller than other packaged units. 


More Efficient Operation Reduces Fuel Costs! 
Cyclotherm guarantees a minimum 80% 
efficiency in oil and/or gas. Fuel changeover 
can be quickly made as fuel prices fluctuate. 
From cold start to full power takes only 15 
to 20 minutes. Capacity can be reduced 
without losing peak efficiency. 


The Finest Service Facilities In Steam Genera- 
tion! A nation-wide network of factory- 
trained servicemen are available at any 
hour, weekdays and weekends. 


Simplified Maintenance Saves Up To 50% In 
Costs! One maintenance man can clean re- 
turn tubes .. . replace and clean burner 
nozzle. Firetube never needs cleaning. 


Cyclotherm Steam ond Hot Water Generators 

range from 18 to 500 hp . . . from 15 to 200 psi. For complete 
details on their many space- and cost-saving 

fectures, mail this coupon today for your free booklet. 


YUNG WES 
Ww STR, | Cyclotherm Division, U.S. Radiator Corp. 
l 2621 E. First Street, Oswego, N. Y. 

\ | Please send me a free copy of your booklet giving 
GrNEQ! WQA | ad ———— on Cyclotherm Steam and Hot 
ater Generators. 

® 
EY crorTHERM® | soe 


Steam & Hot Water Generators COMPANY 


| ADDRESS 
| city ZONE STATE 


CATR 
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RECENT TRADE LITERATURE 


Continued 





» CONTINUOUS BLOWOFF/SYSTEM 


5700 discusses manufacturer's continuous blowoff sys- 


Publication 


tem designed to maintain uniform boiler water con- 
centration, reduce blowdown requirements Cochrane 
Corp., Philadelphia 32. 


p» COOLING, HEATING CONTROL—Bulletin 1487- 
AA illustrates, describes cooling controls for air con- 
ditioning, refrigeration. Contains specifications, appli- 
cation data, procedure for ordering. Bulletin 1508-Z 
covers company’s heating controls. Similar informa- 
tion. Penn Controls, Inc., Goshen, Ind. 


» CORROSIONPROOF VENTILATING, EXHAUST 
SYSTEMS—New 8 page brochure designed to aid in 
selecting, installing corrosionproof polyethylene venti- 
lating and exhaust systems. American Agile Corp., 
Bedford, Ohio. 


» D-C MOTORS—New 


describes company’s “Super T” line d-c motors. Book- 


12 page illustrated bulletin 


let explains “dynamic response” feature. Reliance Elec- 


tric & Engineering Co., 1088 Ivanhoe Rd., Cleveland. 


» DEALKALIZER 


ion exchange principle of salt splitting to reduce alka- 


Process by which dealkalizer uses 


linity in boiler feed, process water, discussed in pub- 


lication 4567. Cochrane Corp., 3131 N. 17th St, 
Philadelphia 32. 

‘ 
» DRAFT CONTROLS—New 16 booklet is 
handbook of company’s draft controls for industrial 
installations. Walker Mfg. & Sales Corp., 1711-17 Penn 
St., St. Joseph, Mo. 


page 


» DUCTILE IRON 


includes case histories, for valves, pumps, compressers, 


New 30 page illustrated booklet 


etc., specification tables for seven types of ductile irons, 
charts comparing mechanical properties for each. In- 
ternational Nickel Co., Inc., 67 Wall St., New York 5. 


» ELECTRIC PLANTS 
pany’s line of 23 “Gen-A-Matic” electric plants. Pro- 
vides portable high power for drills, saws, ete. In 
models to 5000 watts d-c, to 12,500 a-c. Multi-Matic 
Corp., Van Nuys, Calif. 


New catalog illustrates com- 


>» ELECTRIC THERMOMETER—Bulletin No. 1465 
discusses, illustrates company’s “Alnor” distant read- 
ing electric thermometer. Illinois Testing Laboratories, 
Inc., 420 N. LaSalle St., Chicago 10. 


p» EV APORATIVE CONDENSERS 


tion, construction details of company’s new design in 


Cutaway illustra- 


evaporative condensers presented in catalog No. 500. 
Acme Industries, Inc., Jackson, Mich. 











SYSTE 


LOW RETURN CONNECTION 
LOW SPEED, LONG LIFE 
CAST IRON RECEIVER 
SINGLE OR DUPLEX 





A SINGLE UNIT easily converted at any time 
to a DUPLEX UNIT 


The Single Unit TVC Condensate Pump in a 15 gallon receiver 
can be converted to a DUPLEX UNIT whenever load or other 


Specify the “Convertible” TVC in the 15 gallon 
receiver when ordering low pressure system 
condensate pumps. 


Capacities from 500 to 10,000 sq. ft. E.D.R. 


AAvatlable from Gobbers' Stock 


conditions require. 
drilled for the addition of another pump and control. 

Conversion to a Duplex Unit doubles the capacity of the unit, 
or where desired, provides a stand-by pump. Additional pump is 


Each receiver is furnished machined and 


installed right on the job. Removal of the unit is unnecessary. 





f 


® Dimensions 

15 gallon cast iron receiver for single 
or duplex units: diameter 2512”, height 
of return above floor—7%,’’. 

10 gallon cast iron receiver (for single 
units only): diameter 21”, height of 
return above floor—67e”’. 


® Features 

TVC Condensate Pumps are low speed 
(1750 RPM) for long life, are readily 
installed in area where space is im- 
portant. Their compact cast iron receiv- 
er and sturdy pumping unit assure a 
trouble free installation. 


® Installation 

Simple installation consists of connect- 
ing return line to receiver, and con- 
necting discharge to boiler, using a 
check valve and a gate valve. Unit is 
completely assembled at the factory. 
Send for Bulletin TVC300. 


\_ weil PUMP CO, 1514N. FREMONT ST. « CHICAGO 22 
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RECENT TRADE LITERATURE 


Continued 





» EXPANSION VALVES—Fourteen models of auto- 
matic expansion refrigeration valves with capacities 
14 to 134 ton discussed in form E210. A-P Controls 
Corp., 2450 N. 32nd St., Milwaukee. 


» FLOAT ACTUATED METER—Data sheet No. 
10.3-4a on float actuated flow and liquid level meter 
describes application, design features. Minneapolis- 
Honeywell Regulator Co., Industrial Div., Wayne and 
Windrim Sts., Philadelphia 44. 


» GAS FIRED DUCT FURNACES—Four page bul- 
letin outlines uses of company’s new gas fired duct 
furnaces for heating, ventilating, air conditioning. 
Dimensional, performance data covered in charts, 
drawings. Modine Mfg. Co., Racine, Wis. 


» GLASS BLOCKS—How to Modernize Old Windows 
with PC Glass Blocks is new 8 page booklet. Illustrates 
how to select proper block for various window ex- 
posures. Pittsburgh Corning Corp., 1 Gateway Center, 


Pittsburgh 22. 


» HORIZONTAL CASE FOR CONTROLLERS—Bul- 
letin 1060 describes new 19 in. wide horizontal case 
for housing company’s millivoltmeter controllers. Min- 
neapolis-Honeywell Regulator Co., Industrial Div., 
Wayne and Windrim Sts., Philadelphia 44. 


>» INCINERATOR BURNERS—Bulletin H-51  con- 
tains specifications for new packaged incinerator burn- 
ers with capacity range of 50,000 to 500,000 Btu per 
hr. Eclipse Fuel Engineering Co., 1002 Buchanan St., 


Rockford, Il. 


» INSTRUMENTS—Catalog 5002 is composite cata- 
log describing company’s industrial instruments, 
equipment, including latest developments. Minneapolis- 
Honeywell Regulator Co., Industrial Div., Wayne and 
Windrim Sts., Philadelphia 44. 


>» INTEGRAL HP MOTORS—Catalog describes in- 
tegral hp motor with drip-proof, splash-proof, weather- 
protected design. Illustrates overhead, wall, floor posi- 
tions for mounting. Marathon Electric Mfg. Corp., 


Wausau, Wis. 


» INTERVAL AND CYCLING TIMERS—Bulletins 
PB-210, PB510, discuss company’s interval timers, 
cycling timers, respectively. R.W. Cramer Co., Center- 


brook, Conn. 


» ISOLATION MATERIAL—Bulletin K5A describes 
“Elasto-Rib” rubber and cork damping material for 
controlling transmitted vibration, noise. Korfund Co.. 


Inc., 48-15 32nd PI., Long Island City, N. Y. 
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Threads 4%" to 10” pipe in 
seconds—right on the job 
... the Lawco, dr. 


PORTABLE PIPE THREADER 


Here’s the amazing portable power tool that threads pipe in a 
vise, on a wall, in a ditch . . . practically any place you can take 
a power cord! 

Light in weight (20 lbs.), the Lawco, Jr. eliminates the need 
for hauling heavy, bulky threading machinery to every job. 
All you do is position the Lawco, Jr. on the pipe, pull a trigger, 
and the cutting dies go to work for you. Lawco, Jr. is safe, and 
is easy to operate. 

You can handle pipe from 4” up to 10”. The Lawco, Jr. 
is adapted for use with Ridgid OR dies for pipe up to 1” and 
with Ridgid 65-RC dies for 1” to 2” pipe. A square shank 
adapter drives standard cutting dies of larger sizes. 

And pipe threading isn’t all it can do. Below are other appli- 
cations this versatile tool can handle for you, faster, better. 
Write for details. 


Threads pipe in walls, Augering—vertical 
or horizontal. 


Driving nuts and bolts. Portable winch . .. 
easily hoists 500 ibs. small spaces. 


VELOCITY POWER TOOL COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 





RECENT TRADE LITERATURE 


Continued 





» MACHINERY MOUNTS—Bulletin 546 contains 
information on company’s leveling mounts, spring 
mounts. Barry Controls, Inc., 1000 Pleasant St., Water- 
town, Mass. 


» MEASURING, CONTROLLING LIQUID LEVEL 

Bulletin 1161 discusses principles of liquid level 
measurement, control, transmission. Various systems 
described. Minneapolis-Honeywell Regulator Co., In- 
dustrial Div., Wayne and Windrim Sts., Philadelphia. 


» MOTOR CONTROLS—New 68 page catalog of 
control devices includes special section on motor con- 
trol selection. General Electric Co., General Purpose 
Control Dept., Schenectady 5, N. Y. 


» MOTORIZED VALVE ASSEMBLIES—Bulletin 
8506 gives information for selection of valve bodies, 
linkages, power units, along with references to other 
data sources. Minneapolis-Honeywell Regulator Co.. 
Industrial Div., Wayne and Windrim Sts., Philadel- 
phia 44. 


> MOTOR-PUMPS—Manufacturer’s close 


motor-pumps rated 14 to 75 hp for 5 to 2800 gpm 


coupled 


delivery discussed in form 7093-E. 24 pages. Ingersoll- 
Rand, Cameron Pump Div., 11 Broadway, New York 4. 


» MOTORS—Features of new “Uniclosed” motor con- 
tained in 12 page booklet. Cut open views of motor 
included. U.S. Electrical Motors, Inc., Box 2058, Los 


Angeles 54. 


» NYLON TUBING—Flexible nylon pressure tubing 
described in new 6 page folder. For air, process, cool- 
ant, fuel and oil, lubricant, hydraulic lines. Polymer 


Corp., of Pennsylvania, Reading. 


» PACKINGS—*Allpax” rod and sheet packings, 
gasket cutters, accessories, etc., discussed in new 52 


page catalog. Allpax Co., Inc., Mamaroneck, N. Y. 


» PIPING IN DRYCLEANING PLANTS—A new 
40 page, 7th edition of Drycleaners’ handbook gives 
details on cleaning systems, including diagrams which 
show a typical one-bath layout and both types of two- 
bath charged systems. Johns-Manville, 22 E. 40th St., 
New York 16. 


» PNEUMATIC CONTROL, TRANSMISSION SYS. 
TEMS—Bulletin 1120 describes pneumatic control 
and transmission systems, their applications, how they 








FARRAR & TREFTS, Inc. 


ESTABLISHED 1863 


20 Milburn Street 


3000 Series Package Boiler Installation 
Sears, Roebuck Co., Buffalo, N. Y. 


Buffalo 12, New York 








S Streamline UffTided” BISON BOILERS _§ Streamline [fielded 








FOR HEAT and POWER 


Designed to produce maximum steam output in 
shortest time at minimum operating costs. 


Scotch Wet Back Package Unit Boilers 
Horizontal Return Tubular Boilers 
Locomotive Type Boilers 

Bison Two-Pass Refractory Lined Boilers 
Scotch Marine Boilers 

Scotch Dry Back Power Boilers 

Utility Scotch Boilers 

Bison Compact Boilers 

Bison Firebox Boilers 


ASME — API-ASME — LLOYDS 
QUALITY BOILERS TO GIVE QUALITY SERVICE 
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RECENT TRADE LITERATURE 


Continued 





work. Minneapolis-Honeywell Regu- 
lator Co., Industrial Div., Wayne and 
Windrim Sts., Philadelphia 44. 


» PNEUMATIC INDICATING 
CONT ROLLER—New 12 page bulle- 
tin, 5SA-13, describes company’s 
“41A” pneumatic indicating control- 
ler for temperature, pressure, liquid 
level, humidity. New design features 
explained. Foxboro Co., Foxboro, 


Mass. 


>» PORTABLE PIPE THREADER 
Specifications, operating features for 
portable power pipe threader, ac- 
cessories, contained in new illustrated 
literature. Lawco, Inc., 217 W. 2nd, 
Hutchinson, Kan. 


>» PROGRAMMER THERMOM.- 
ETERS—Specification sheet 602 de- 
scribes integral cam programmer 
thermometers designed to maintain 
definite relationship between tem- 
perature and time. Minneapolis-Hon- 
eywell Regulator Co., Industrial Div., 
Wayne and Windrim Sts., Philadel- 
phia 44, 


>» PROPELLER FAN UNIT HEAT- 
ERS—lllustrations, technical data on 
construction, application, installation 
of redesigned propeller fan unit heat- 
ers contained in bulletin No. 1301-A. 
C. A. Dunham Co., 400 W. Madison 
St, Chicago. 


>» PULLEYS—Data sheet gives spec- 
ifications for company’s standard 
one piece pulleys, variable pitch pul- 
leys, fractional horsepower and re- 
placement belts. Replacement Parts, 
Inc., 22408 Lake Shore Blvd., Euclid 
23, Ohio. 


» PUMP CHART—Pamphlet Pump 
Chart Spots the Trouble designed to 
identify probable source of failure, 
erratic performance in rotary dis- 
placement pumps. Details over 25 
trouble symptoms. Eco Engineering 
Co., 12 New York Ave., Newark, 
N. J. 





FEDDERS 
WALL RADIATION 
helps you get those profitable 


BIG JOBS.. 


FACTORIES 
Aluminum-Finned Copper Tubes SCHOOLS 


HOSPITALS 
Fedders Wall Radiation is the suc- INSTITUTIONS 


and OTHER 


deliver High Capacity per foot 


cessor to pipe coils and cast iron 


radiation! Attractive covers...saves 


space...fast warm-up and quick re- NEW and 
sponse to thermostatic controls are 
‘i REMODELED 


reasons why it makes warm friends. 


Lightweight, easy handling, no BUILDINGS 
threading, one end of tube expanded e 


for quick sweating-in of adjacent 
tubes or fittings without couplings, Write for 
—they cut installation time and cost. Latest Data 
Flat, sloping top or expanded 
metal covers. 
Also available with steel 
finned steel tube. 


. Smooth Overlap Joints 


2. Corner pieces permit on-the-job 
adjustment 


. Factory-assembled End Caps 


. Damper standard equipment 


FEDDERS-QUIGAN 


CORPORATION 


HEATING DIVISION LALOR & HANCOCK STS. TRENTON 7, N. J. 
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A shut down caused by lack of 


available service for your 
installation costs you plenty! 

Yes, the loss of time and money in 
any burner shutdown can hurt you badly. 

That’s why there are two factors 
of prime importance in any commercial 
burner installation—a quality burner 
and readily accessible service. Only Ray— 
and the worldwide Ray dealer 
organization—gives you both. 

No matter where you are, a Ray 
dealer is as close as your phone; 
there’s no need to worry about 
prolonged shutdowns and consequent 
losses of time and money. 

Ray dealers are highly skilled experts 
in all types of installations. For added 
insurance, the services of our own 
trained Ray engineers are also available 
to help you solve your particular problem. 

When you buy a Ray you have the 
finest burner and the most comprehensive 
service—to provide you with a more 
efficient, trouble free, operation. 











RECENT TRADE LITERATURE 


Continued 





» PUMPS—Pumps for air conditioning, refrigeration 
systems, 1/, to 714 hp models, discussed in new catalog. 
Nonoverloading performance curves, specifications on 
design improvements included. Lancaster Pump and 
Mfg. Co., Inc., Lancaster, Pa. 


>» PUMPS—Bulletin 107 describes 19 models of two 
stage regenerative turbine pumps. Contains illustra- 
tions, diagrams showing principle of operation, data 
on seals available, installation dimensions, performance 


tables. Roy E. Roth Co., Rock Island, III. 


» RIVETS—New 8 page booklet, TL-99, illustrates 
how blind rivets work, how they are being used in 
manufacturing, maintenance, repair work. Townsend 


Co., New Brighton, Pa. 


» ROOF VENTILATORS, VENT FLUE CAPS—Cat- 
alog 446 gives weights, dimensions, applications, spec- 
ifications, engineering and weather data on manufac- 
turer’s line of aluminum roof ventilators, vent flue 
caps. Design data sheet E1A is price list. 


» ROTAMETER KITS—Nevw 8 page bulletin includes 
illustrations, capacity charts, design and construction 
details, etc., for rotameter kits for research laboratory, 
pilot plant, field testing. Brooks Rotameter Co., Lans- 


dale, Pa. 


» SILICONE PAINT—New 6 page brochure discusses 
“Sili-Kool” heat-, rust-, corrosion-resistant silicone 
paint said to withstand heat to 1600 F, extreme 
weather conditions. C.H. Dragert Co., Inc., 2518 


Chalk Hill Rd., Dallas. 


» SOLENOID VALVES— New general catalog on 
solenoid operated valves describes five basic valves, 
discusses their possible variations. Has cross indexed 
price list. Skinner Electric Valve Div., The Skinner 
Chuck Co., Edgewood Ave., New Britain, Conn. 


p» SPECIFIC GRAVITY INDICATOR—Bulletin No. 
800 gives design details, construction, operation prin- 
ciples for company’s “Spee/Gee” specific gravity in- 
dicator designed for determining liquid densities for 
continuous sampling, other processing service. Brooks 
Rotameter Co., Lansdale, Pa. 


» STOKERS—The manufacturer has released a new 
12 page catalog on its fluid ram and gear drive single 
retort underfeed stokers, designed to handle loads of 
100 to 360 developed hp. Cutaway sections and detailed 
parts show the construction of these two types. Erie 
City Iron Works, Erie, Pa. 
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AIR CONDITIONING PUMPS 
with all others! 


Compare Cost 


Check your cost against any other top 
quality air conditioning pump—size 
for size. You make big savings with 
Sta-Rite discounts 


Compare GALLONS OF 


WATER DELIVERED 


Check TDH and efficiency, too. You 
get top hydraulic performance.. 
more water with less power. 


Compare EASE OF 
INSTALLATION 


This pump is smaller, lighter in 
weight. Discharge outlet rotates to 
any of 4 positions. Mounting foot 
also rotates. Pump mounts at any 
angle for easy coupling and alignment 


Compare LONG LIFE 1 
This trouble-free pump is con- and you il buy 


structed of top-quality materials, 
custom-engineered to assure long 


dependable service. It eliminates 
service call backs, lets you. keep 
your profits. my 


If you need small, lightweight pumps to fit modern, compact air 
conditioning equipment, check Sta-Rite. You can see pump 
superiority in the all-bronze closed impeller. And special 2-piece 
impeller construction assures friction-free channels, more capacity. 
Motors are full power, ball-bearing and capacitor-type, 

specially designed and made only for Sta-Rite pumps. 

Mechanical seal is positive, leak-proof. Single shaft is corrosion- 
resistant, requires no coupling, prevents alignment problems. 


Ask your wholesaler, or write for his name 


and a copy of new bulletin describing 
(STARE Sta-Rite Air Conditioning Pumps. 
STA-RITE PRODUCTS, INC. 


305 S. EIGHTH ST. * DELAVAN, WISCONSIN 
Los Angeles, Calif. e Chamblee, Ga. 
In Canada: STA-RITE Pumps (Canada) Ltd., Ajax, Ontario 
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YES! | would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


[_] If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[] SQUIRREL CAGE 
[] WOUND ROTOR 


[] D-C MOTORS 
Generators, M-G Sets 


My name is 





They call me a 





(title) 


At 





(company) 





(street address) 





(city) (zone) ( state) 


STAR- 
KIMBLE 


MOTOR DIVISION 
Miehle Printing Press and Mfg. Co. 
219 Bloomfield Ave., Bloomfield, N. J. 

















CARVER | 
has the PUMPS... 











==. 
a ~, 
¢ Whatever your * 
requirements, 
there is a pump in 
CARVER’S Complete 
Line that will give 
you outstanding 
I performance over a 
I wide range of 
1 capacities and 
1 heads. CARVER... 
1 = your best buy for 
\ 
\ 


30 to 900 G.P.M. 


A 
( 


— poner MODEL B PUMPS 
CARVER Pump co./ Sw scrm. 
1460. Hershey Ave. 

Muscatine, lowa 4 


CARVER 
Type FL PUMPS A 
20 to 900 G.P.M. 


ae es MCARVER Model KF PUMPS 


Ask for bulletins 2 hag ey M 


CARVER 
ly name im putrid 








USE 
Eagan 
PACKAGED 
Fuel Oil Pump 
& Heater Sets 


Eagan PACKAGED Fuel Oil Pump and Heater Sets for combustion preparation 
of heavy industrial fuel oil are delivered ready to operate. That means they pre- 
vent the many combustion difficulties brought about by improper field assembled 
combinations. They heat to 300°F, pump up to 400 psi., have capacities to 3000 
gph.—are easily installed and serviced. 

Single or duplex units are available for steam or electric drive. Duplex “electro- 
steam” sets with one electric motor driven pump and one steam pump to provide 
for electrical failure can also be obtained. These PACKAGED Eagan units can 
be custom made to meet any specification. 


Write for Bulletin or prices. 


WALTER H. EAGAN CO., INC. 


, turbine, boiler feed, centrif- 
pump and heater sets. 


Mfrs. of d te, 
ugal, proportioning and fuel oil 





Pump Specialists since 1920 
2337 Wallace Street, Philadelphia 30, Pa. 
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RECENT TRADE LITERATURE 
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- STUD W ELDING—Booklet covers 
ordering, engineering data on 12 most 
commonly used studs. Also review 
of applications, equipment. KSM 
Products, Inc., Stud Welding Div., 
Merchantville 8, N. J. 


> THERMOCOUPLES, PY. 
ROMETER SUPPLIES—New 56 


page bulletin P1238 is buyer’s guide 


and users manual for company’s 
line of thermocouples, pyrometer ac- 
cessories. Contains engineering data 
on selection, installation. The Bristol 


Co., Waterbury 20, Conn. 


>» TUBING FOR ELEVATED TEM- 
PERATURE, PRESSURES—Folder 
TDC 177 shows chemical analyses 
of standard carbon, alloy, stainless 
tubing steels for elevated temperature 
and/or pressure service. Tubular 
Products Div., The Babcock & Wil- 


cox Co., Beaver Falls, Pa. 


» UTILITY BLOWERS—D i men- 
sions, specifications and performance 
data on the company’s new line of 
utility blowers, designed to be non- 
overloading, with backward curved 
blades is presented in bulletin BC- 
11. Hartzell Propeller Fan Co., Piqua, 
Ohio. 


» WALL MOUNTED AIR CONDI- 
TIONER—New 4 page folder illus- 
trates, gives specifications for wall 
mounted room air conditioner. In 
three models. Chrysler Airtemp, 1600 


Webster St., Dayton. 


HEATERS 


commercial 


Guide to 


>» WATER 
selecting correct water 
heaters for various establishments to 
conform with AGA standards is con- 
tained in new 8 page catalog, form 


RS 100A. Ruud Mfg. Co., 2025 Fac- 
tory St., Kalamazoo 24F, Mich. 
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Mettler “FAN-AIR” Gas Burners 


chosen for unusual boiler installation 


Here’s the difference... 


Unique Mettler “ENTRAINED COMBUSTION” design 
Wide “turn down range” without backfiring. Four 
orifices per port (instead of the usual one), means top 
efficiency. Orifices are reploceable, too 


Functional use of color improves working 
conditions and actually makes this boiler 
room an attractive ‘‘show place."’ Choice 
of ‘“FAN-AIR” Gas Burners for the 
boilers upgrades working conditions, too, 
because they're quiet clean firing 

and safe! Safety is a standout featur 
Mettler Burners. Their exclusive 

pilot rectification control systen 

newer, more advanced method of 
safeguarding burners. Another ‘‘FAN-AIR 
first is replaceable gas orifices 

a feature that permits engineering the 

size of the orifice to each job, matching 
available gas pressure to desired input for 


ultimate in air-gas mixing. This gives you 


ble application (with mechanical or natural draft 


at real money saving low cost 
Write for literature and specifications, today 





INMATCHED ACCURACY | 


| eee 


in direct flow 
indication 


Wherever you seek simplic- 
ity and high accuracy in 
flow measurement at low- 

est cost, the Meriam “H” 
Meter is the well-known 
answer. 


Here is an easy- 
to-install flow- 
meter . free of 
all conventional 
service re- 
quirements 
giving long-term 
economy as well 
as low initial 
cost. There are 
no pressure tight 
bearings 
no magnetic 
followers 
no stuffing boxes 
no hysteresis 
problems what- 
soever. No cali- 
bration is ever 
required, yet you 
have the highest 
accuracy 
available 


% High operating 
pressures 

* High pressure 
differentials 

*% All steel con 
struction 

% Heavy duty glass 
enclosure 

* Built-in prote 
tion against line 


surges 


Write for Bulletin 18A 
Meaam Manameter Instrumentation 


ve for ppressuces, vacuums, 
flows, lguid level, 


THE METTLER CO., INC. 
Division of ECLIPSE FUEL ENGINEERING CO. 


4366 Worth Street, Los Angeles 63, California 


INSTRUMENT COMPANY 


10920 Madison Ave. - Cleveland 2, Ohio 
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RECENT TRADE LITERATURE 


Continued 





» WATER SOFTENERS—Troubles caused by utiliza- 
tion of hard water, economies effected by curing them 
discussed in 20 page bulletin No. 2386-A. Permutit 
Co., 330 W. 42nd St., New York 36. 


» WATER, WASTE CONDITIONING—Brochure 
WC-117 discusses industrial, municipal water and 
waste conditioning equipment. Illustrations of typical 
installations included. Graver Water Conditioning Co., 


216 W. 14th St., New York 11. 


>» WELDING—New 32 page DirectoRod Guide (TIS 
1340A) describes over 300 low heat input metal join- 
ing applications, procedures. Eutectic Welding Alloys 
Corp., Flushing 58, N.Y. 


>» WELDING—Performance, applications of new con- 
sumable electrode inert gas welding process given in 


7 page booklet, B-6525. Westinghouse Electric Corp. 
P.O. Box 2099, Pittsburgh 30. 


» WROUGHT IRON PIPE—W rought Iron Pipe Cata- 
log is 52 page manual containing technical informa- 
tion for specifiers of pipe, tubing. Tables list size, di- 
mensional data of wrought iron pipe, tubular prod- 


ucts. A.M. Byers Co., Clark Bldg., Pittsburgh. 





TEN SIZES 


COMPACT . | 


BELT DRIVEN 


SELF CONTAINED 


QUIET OPERATING 


ALADDIN Belt-Driven Utility Sets are extremely 
quiet in operation. Designed for general ventil- 
ation, they occupy a minimum of space, handling 
large volumes of air at low noise levels. They are 
ruggedly built and are ideally suited for roof in- 
stallation ... when furnished with weatherproof 
cover they require no further protection against 
the weather. 

ALADDIN Utility Sets are available with both for- 
ward curved or backwardly inclined blade wheels. 


Write for complete data 


ALADDIN HEATING CORPORATION 


TIT) WEST AVENUE 137+ SAN LEANDRO, CALIF 





SPECIFICATION 
ad BUYING 
INFORMATION 


Use your complete, up-to-date 


JANUARY DIRECTORY ISSUE 


Your job will be a lot easier if you'll keep the January Directory 
issue of Heating, Piping & Air Conditioning constantly available 
for handy reference. It's one of your most valuable tools — one 
which will save you many hours of looking up the products you 
need for your various jobs. It's the ONE complete, up-to-date, 
readily accessible source of product information on who makes the 
pumps, valves, traps, compressors, specialties of all kinds, etc., 
you need — and where they're located. They're identified by 
trade names, too. EVERY product is listed, alphabetically ar- 
ranged and printed on a distinctive yellow stock for easy reading 


and reference. Keep it handy . . . it’s a time saver. 
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CONSULTING ENGINEER: S. B. STRAUSS, ATLANTIC CITY 
CONTRACTOR: CLAREMONT ENGINEERING, PHILA. 


i 
Now 


Aircoustat Silence at 
Atlantic City Convention Hall 


Amazing Aircoustat packaged silencing for air condition- 
ing is now quieting fan and air noise at this popular 
convention, trade show and exhibition headquarters. 


Whatever the location of your next air conditioning 
installation, if quiet is required, Aircoustat will provide 
the practical, economical solution ... just as it has at 


Atlantic City Convention Hall. 


This compact, completely packaged unit is easy to install. 
Incorporated as part of the duct work, Aircoustat re- 
quires no special tools for installing. And results are 
amazing: one 7 foot Aircoustat reduces noise level below 
what 100 feet of old fashioned duct lining could accom- 
plish . . . with low pressure drop. 


Selection is no problem. Aircoustat is so engineered that 
if it fits geometrically, it fits acoustically. 


Write TODAY 
for complete 
information on 


Aircoustet— 

















RECORDING OR RECORDING- 

CONTROLLING HYGROMETER 

with bottle or continuous water 

feed. Recommended under the 
following conditions: Good air circulation; panel advanta- 
geously located within apparatus room or duct for best circu- 
lation across the bulbs. Available with bottle-feed or con- 
tinuous water supply. 


TAYLOR SLING 

PSYCHROMETER 
Considered the 
basic standard for 
accurate measure- 
ment of relative hu- 
midity. Length 12” | 
Catalog No. 1321: | 
30° to 200°F in 1 
divisions. Catalog | 
No. 1322: 20° to 
120°F in 14° divi- 
sions. Catalog No. | 
1324: 25° to 40° 
in 1/10° divisions. 








TAYLOR FULSCOPE* TEMPERATURE CONTROLLER. Keeps lever mo- 
tors, diaphragm valves, dampers, etc., in proper sequence to 
make your air conditioning system work perfectly. Automati- 
cally compensates for load changes. Controls refrigeration 
compressors. Gives you automatic seasonal changeover. 
. 7 > 

Ask your Taylor Field Engineer about these instruments, 

or write for Catalog 5. Taylor Instrument Companies, 

Rochester, N. Y., and Toronto, Canada. 


*Reg. U.S. Pat. Off. 


Taylor Lnalruments 


MEAN ACCURACY FIRST 


[dustrial Q ound ontrol Inc. 
45 Granby Street, Hartford 12, Conn. 
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WHO'S WHAT... 





» YORK CORP.—John R. Hertzler, deputy state sec- 
retary of commerce for Pennsylvania. Mr. Hertzler 
left York last year after 24 years with the company. 
During that time he served as director and vice pres- 
ident. 


» CORP. OF PROFESSIONAL ENGINEERS—G. 
Lorne Wiggs, president. The firm of Wiggs Walford 
Frost & Lindsay, of which Mr. Wiggs is a partner, is 
opening a new office at 49 Metcalfe St., Ottawa in 


» HAVENS STRUCTURAL STEEL CO.—Carl C. 
Harris, sales manager for the company’s cooling tower 


division. 


> CARRIER CORP.—Elected to the board of di- 
rectors: Lyle C. Harvey, senior vice president of Car- 
rier; Francis H. Beam, senior vice president of the 
National City Bank of Cleveland; William A. McAfee, 
of a Cleveland law firm. Vice presidents elected 
are Ronald N. Campbell, Howard L. Clary and Wil- 
liam J. Bailey. 


» MAMMOTH FURNACE CO.—W. A. Matheson, 


Jr., vice president for sales and director. 


addition to its offices in Montreal and Toronto. Mr. 
Wiggs has authored several articles for HPAC. 


» FAIRBANKS, MORSE & CO.—. R. Gaiennie, vice 
president for personnel; John C. Elmburg, assistant 
» EMERSON ELECTRIC MFG. CO.—Edward L. general sales manager, effective July 1. 
O'Neill, vice president and general sales manager; 
R. E. Otto, vice president for motors; William L. » BARRY CONTROLS, INC.—Russell T. Lowe, as- 
Davis, Jr., assistant vice president for engineering. sistant chief engineer; Richard D. Cavanaugh, tech- 
nical assistant to the chief engineer. 

» DELTA HEATING CORP.—William T. Goldsmith, 
national sales manager. Mr. Goldsmith comes to Delta >» WORTHINGTON CORP.—Hobart C. Ramsey, a 
from General Electric Co, board member of the National Industrial Conference 
Board for one year. Mr. Ramsey is chairman of 
» COBELL INDUSTRIES, INC.—George A. Chappell, Worthington. Aloysius M. Tullo has been appointed 
Jr., chief engineer in conjunction with the expansion general manager of the company’s newly established 


plans of the company. Harrison division. 


x VULCAN 
LINOVECTOR 


PREFERRED...In the “long run” it costs less 


LINOVECTOR Fin-Tube Radiation is ideal for commercial installations. Strong 
and durable. Engineered for top heating efficiency. Fins are permanently 
imbedded in heating tube for best heat transfer. Linovector maintains an 
even, comfortable temperature from floor to ceiling. Stops heat loss in large 
glass areas. Blankets cold walls with a curtain of warm air. Saves valuable 
floor space. Made-to-measure enclosures and accessories are easy to install. 
Saves time .. . man hours . . . money on-the-job. 





COMPLETE I=B=R RATINGS 


Cutaway View of Linovector 
1. Fins imbedded for Best Heat Transfer. 
2. Fins offset . . . for rigidity. 
3. Steel Pressure Tube or hard-temper copper 
water tube. 


Over 29 years a Leader in Fin-Tube Radiation. 
Representatives in Principal Cities 


The VULCAN RADIATOR COMPANY 


26 FRANCIS AVENUE HARTFORD, CONNECTICUT 
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» THOR POWER TOOL CO.—John B. Dempsey, 
manager of electric tool sales. A member of the Thor 
sales department for nearly 17 years, Mr. Dempsey 


was most recently Detroit branch manager. 


» ARMSTRONG CORK CO.—Hobart C. Ramsey, a 
director; Dr. L. H. Dunlap, chemistry department 
manager. Mr. Ramsey is chairman and chief executive 


officer of the PMORTHINGTON CORP. 


» ZURN MFG. CO.—Edward J. Donn, manager of 


sales promotion. 


» AMERICAN WHEELABRATOR & EQUIPMENT 
CORP.—Leslie L. Andrus, a director. He is a vice 
president of the corporation and executive head of its 
Dust & Fume Control Div. 


» CARRIER CORP.—Richard H. Swart, Sr., director 
of engineering of the allied products division; William 
Hood, acting director of engineering of the unitary 
equipment division; Frank E. Purcell, national buyer 


sales manager at the company’s Syracuse headquarters. 


» RIC-WIL, INC.—Bradlee Pruden, vice president in 


charge of engineering. 


> 0. 4. SUTTON CORP.—Dale W. Gordon, executive 
vice president ; Harold W. Bartley, vice president for 
materials; Dan J. Mull, vice president for engineering; 
Robert G. Cordes, director of quality; Ralph S. Lowen- 
sohn, chief engineer; Fred Ricketts, assistant sales 


manager. 


» BEAVER PIPE TOOLS, INC.—Engene J. Cassella, 


assistant plant manager. 


» ATLAS VALVE CO.—Harry T. Wentworth, general 
manager. Formerly he was chief engineer for the com- 


pany. 


» YORK CORP.—Sherman Loud, national accounts 
representative for the Commercial Div. in the New 


York office. 


>» UNION CARBIDE AND CARBON CORP.—Eugene 
Easterly, vice president for distribution, and E. (¢ 
Hickling, vice president for operations of Linde Air 
Products Co., a division of the company. 


» JRON FIREMAN MFC, CO.—R. K. Handley, man- 
ager of the main Cleveland plant; Norman W. 
Stunkard, manager of the company’s Swenson Ther- 
mal Research, Inc. plant, also in Cleveland. 


Heating, Piping & Air Conditioning, May 1955 





WEINMAN 


type AC centrifugal pump 
for air conditioning systems 


When outside atmospheres are laden with 
abrasive dust particles, recirculation of cooling 
water in air conditioning systems using cooling 
towers becomes a major maintenance headache. 
Shaft seals become worn far more quickly than 
normal and leakage occurs. 

The Type AC pump was designed specifically 
by Weinman engineers to render long service 
under these conditions; in addition to a rotary 
type mechanical shaft seal, there is provided a 
reversible ceramic floating seat and carbon 
washer combination held by a stainless steel 
spring, insuring longer life and leakproof oper- 
ation. The shaft is solid stainless steel, prevent- 
ing rust or corrosion even when cooling water 
is chemically polluted. 

















CLOSE - COUPLED 


4 ANY NI SINNOW 


OSITION TO FIT REQUIREMENTS 


Wherever thoroughly dependable, trouble-free circu- 
lation of hot or chilled water, pressure-boosting, or other 
general pumping needs are indicated, Weinman Type 
AC pumps will give superior service. If you have a pump 
problem, call your nearest WEINMAN Centrifugal 
Pump Specialist or write for Bulletin 725 . . . perhaps 
the Type AC pump is exactly what you need! 


Representatives in principal cities. 


Ruilt by Centrifugal Npec talists 





Here’s why 


TACO CHILLERS 


are easy, long-life 
installations! 


CONTROLLED VELOCITY Refrigerant velocity is con- 
trolled through headpasses and tubes, to prevent 
oil-logging in the chiller. 

Water velocity, through the shell, is controlled by 
engineered baffle spacing for efficient heat transfer 
without excessive pressure drop. 


U-BEND CONSTRUCTION A TACO feature that elimi- 
nates any possibility of leaks at the rear end of 
the chiller. 


Capacity Range: Up to 130 tons 

Sizes: From 8” to 20” diameters 

For use with Freon-12 and Freon-22 
It pays all ways to install TACO Quality Controlled 
products. 


Condensate Coolers * Converters * Chillers * Circulating Pumps 
Fuel Oil Heaters * Oil Coolers * Tank Heating Units * Water Heaters 








J 
TACO HEATERS, INCORPORATED 


1160 Cranston Street 
Cranston 9, Rhode Island 
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» L.O.F. GLASS FIBERS CO.—Officers of newly 
formed company are: Randolph H. Barnard, presi- 
dent and general manager; Thomas A. Collins, vice 
president and assistant general manager; Francis H. 
May, Jr., vice president, secretary and treasurer; J. M. 
Johns, vice president and director of sales; Raymond 
W. Capaul, vice president and sales manager of the 
general products division; Clinton F. Hegg, vice presi- 
dent and sales manager of the textile division; Domi- 
nick Labino, vice president in charge of glass research 
and new product development; Jesse H. Plummer, vice 
president in charge of manufacturing, engineering and 


development. 


» BYRON JACKSON CO. 


president in charge of sales, service and branches of 


Norman D. Jesse. vice 
the company’s pump division. 


>» LUNKENHEIMER CO.—Melvin W. Pauly, vice 
president in charge of sales; Harry A. Burdorf, who 
will complete 50 years with the company in June, 
Isekeit, vice 


president and treasurer; Eibe W. Deck, vice presi- 


continues a vice president; Chester C. 
dent in charge of manufacturing; Earl F. Riopelle, 
vice president in charge of engineering and research; 


Louis T. Huser, controller and assistant treasurer. 


>» AEROFIN CORP.—Russell V. 


business survey assignment. Upon completion he will 


Dunne, on special 


assume managership of the company’s southeastern 
district. Mr. Dunne was associated with Carrier Corp. 
for many years. 


>» JOSEPH T. RYERSON & SON, INC.—Francis B. 
Makens, general superintendent of Chicago plant, 
Charles H. Hallett, assistant manager of sales at Chi- 
cago plant; William G. Findlay, manager of Detroit 
steel service plant. 


» GARLOCK PACKING CO.—J. B. Sewell, a vice 


president directing the sales operations of the « ompany. 


» SOLAR AIRCRAFT CORP.—Eugene H. Ziebold, 


manager of industrial bellows sales department. 


» ALLIS-CHALMERS MFG. CO.—Harold H. Hei- 


necke, manager of commercial research department. 


» COSENTINI ASSOCIATES—Owen S. Lieberg, new 
member of this New York City consulting engineering 


firm. 


» STERLING ELECTRIC MOTORS, INC.—John R. 
Howell, vice president in charge of sales. Mr. Howell 


has been with Sterling for 27 years. 
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steps 


to Better 
Measurement 
of Tank Contents 


The PETROMETER 


Tank Gauge offers you 
the convenience of Remote Reading plus 
these four extra features: 


SIMPLE, TROUBLE-FREE DESIGN + + * No complicated 
and troublesome pulleys, springs, or 
other mechanical or electrical gadgets 
—the Petrometer gauge operates on 
the principle of static pressure—a prin- 
ciple that is as unfailing as the law of 
gravity. Its operation is similar to that 
of the familiar U-tube. Simple, rugged 
and dependable. 


CONSTANT ACCURACY ° = * The large vertical scale 
on the Petrometer gives you constant, 
? accurate readings. The red liquid col- 
umn is clearly visible—moves up and 
down as contents vary, just like the 
liquid level in your tank. 


INTERCHANGEABLE SCALES + + + The scale on the 
Petrometer is readily removed or ad- 
justed to correct for tank pitch or when 
changing liquids. No tools are needed. 


EASY INSTALLATION * + * Gauges can be installed on 
rT tanks above or below the ground and 
up to % mile away. The tank assem- 
bly for the gauge can be installed 
even when the tank contains liquid. 
It can also be fitted in the tank sep- 
arately to complete the tank work and 
the gauge connected any time later. 
, Just tighten one simple connection and 

Send for Bulletin installation is complete. 





PH today. 
7 


LIQUIDEPTH INDICATORS, INC. 


43-22 TENTH ST., LONG ISLAND CITY 1, N. Y. 
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QUALITY 


that has been Tops 
for 45 Years 


IN THAT TIME, WE HAVE 
ALWAYS MET, OFTEN EXCEEDED, 
THE HIGHEST STANDARDS 

OF THE INDUSTRY 


That is why you 


are always sure that— 


UNIVERSAL 
vinifed Tite CONDUIT 


Gives Positive Protection 


Universal Conduit and Base Drains are manufactured of hard 
surface salt-glazed vitrified tile to A.S.T.M. Standards. They 

| are resistant to disintegrating action of electrolysis, water, 
acids, alkalies, rust and other corrosive elements. 


The special Universal feature — interlocking construc- 
tion and continuous Key-Lock side joints — assures a complete 
| assembly of parts into a rigid watertight whole. 
SEVERAL TYPES TO CHOOSE FROM 
Now sold exclusively through 
Mundet Cork Corporation Distributors. 


| UNIVERSAL SEWER PIPE CORPORATION 


Steam Conduit Division 
| 1500 UNION COMMERCE BLDG. + CLEVELAND 14, OHIO 





Carrier knows 


Over fifty years of leadership in air conditioning have given 
Carrier unmatched experience in the control of temperature 
—heating as well as cooling. Yes, Carrier knows heating by 
experience—and all this engineering skill and leadership 





contributes to the superiority of Carrier Unit Heaters. 


CARRIER GAS-FIRED UNIT HEATERS 


begin with the outstanding 
midget-size Model 46T50/70, 
shown above. Only 23 inches 
high and relatively light in 
weight, this propeller-fan type 
unit heater packs a hefty 
50,000 to 70,000 Btu/hr. in- 
put (according to fan-motor 
size). It is designed for use 
when both space and heating 
requirements are important. 

And for extra-long life, only 
the Carrier line embodies the 
major advantage of 16-gauge 
ALUMINIZED STEEL heat ex- 


Duct-type unit heaters 
embody all the major 
structural and control 
features of the fan-pro- 
pelled model—minus fan, 
By-pass duct application 
shown here permits year- 
round air conditioning 
through the Carrier 
Weathermaker System. 
Available in seven sizes. 


ee ee ae ree 


changer. It lasts far longer 
than one of ordinary furnace 
steel of heavier gauge. The 
dozen or more other Carrier 
features are equally impres- 
sive. Six additional sizes. 

Get the complete story 
about the full Carrier gas- 
fired line . propeller-fan 
and duct models ranging up 
to 250,000 Btu capacity. 
WRITE or USE COUPON 
for a copy of the 12-page 
folder on Carrier Gas-fired 
Unit Heaters. 


air conditioning 
refrigeration 
industrial heating 


CARRIER CORPORATION, 305 S. Geddes St., Syracuse, N. Y. 


Please send me the 12-page folder on Carrier Gas-fired Unit Heaters. 


Name 
Firm Name____ 


Address. 
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p>» TRANE CO.—R. James Trane, Wayne J. Hood and 
Thomas J. Hancock, executive vice presidents. Mr. 
Hancock has also been named to the board of directors. 
Richard H. Pearse, Sr., was named a vice president. 
Mr. Trane will run the company’s Scranton and 
Toronto operations in addition to his regular job as 
head of Trane’s Canadian subsidiary; Mr. Hood con- 
tinues as treasurer and adds finances and purchasing 
to his responsibilities; Mr. Hancock, who continues 
as head of the company’s sales organization, will co- 
ordinate engineering and manufacturing. 

Sales appointments are: Werner G. Wassmandorf, 
manager of reciprocating compressor sales department ; 
Lloyd E. Eater, manager of fluid cooler sales depart- 
ment; Wilfred R. Barnard, head of UniTrane sales 
department. 


» GENERAL ELECTRIC CO.—H. N. McMenimen, 
Jr., manager of sales for the air conditioning division; 
Carlos E. Dominguez, to the staff of the national ac- 
counts sales unit of the company’s commercial and 


industrial air conditioning department. 


» HEATING AND COOLING COIL MANUF ACTUR.- 
ERS’ ASSN .—Elected officers for 1955: W. C. Jones, 
president; L. A. Childs, vice president; G. W. Me- 


Cormick, Jr., secretary-treasurer. 


» WHEELING STEEL CORP.—Carl| D. Burkland, 
chief industrial engineer; Chandler G. Lewis, assistant 
general manager of Martins Ferry, Ohio factory; T. J. 
Cox, a similar post at the company’s Ackermann Fac- 


tory at Wheeling. 


p A. O. SMITH CORP.—J. H. Brinker, general man- 
ager of Permaglas Div.; S. E. Wolkenheim, director 
of marketing; R. J. Shepherd, general sales manager 
for Permaglas. 

» BARRY CONTROLS, INC.—George P. Gardner, 
Jr., member of board of directors. Mr. Gardner is a 


partner in a brokerage firm. 


» KRITZER RADIANT COILS, INC.—L. D. Mandell, 
vice president in charge of sales. He was formerly 


general sales manager. 


» CLEAVER-BROOKS CO.—Elmer H. Wegner, vice 


president of manufacturing. 


p AIR REDUCTION SALES CO.-H. H. Reed, na- 


tional accounts manager; O. M. Donohue, metropoli- 


tan New York district manager, succeeding Mr. Reed. 
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“BROADWAY'S 


| 


THE DIFFUSER WITH A 
BUILT-IN VOLUME CONTROL 


FLEXIFLO adjustable air diffusers reduce installa- 
tion costs by providing for rapid, easy adjustment 
of air volume and pattern after installation by 
simple knob adjustment. 

Engineering is simplified since the FLEXIFLO’s 
wide range of adjustability provides wide latitude 
in selecting the correct size diffuser. 

FLEXIFLO diffusers assure uniform air distribu- 
tion with built-in equalizing deflectors which are 
easily adjustable after installation. Rapid -draftless 
mixture of supply and room air is assured. 








FLEXIFLO diffusers for every cooling, ventilating 
and heating need are made in 12 standard sizes, 
up to a capacity of 12,000 CFM. 


FOR COOLING 


TYPE R—Air travels in a con- 
stant pattern parallel to the 
ceiling regardless of volume 
adjustment. 


FOR COOLING & HEATING 4 
TYPE V—Air diffusion pattern 

and volume are fully adjus- 

able, after installation. 


TYPE H—Fully adjustable 
square diffusers and fixed rec- 
tangular 2, 3, and 4 way dif- 
fusers. 




















FOR SIDEWALL & CEILING 


TYPE S— With Type R or V 
blades to supply desired air 
pattern for ceiling or wall in- 
stallation. 


Universal Diffuser Corp. 


e New York 59.WN. Y 


Heating, Piping & Air Conditioning, May 1955 


having twins! 








drayer -hanson KY 


A PROUD PAPA... 


A downtown L. A. department store giant, 
Broadway-Hale, Inc., gearing for 
the zooming suburban market, is building 
two branch beauties, simultaneously — 
The Broadway Valley, The Broadway Anaheim. 
The twins are identical! 
Only thing that varies is the name. 


AND, both 

will be air 
conditioned 

for year-round 
comfort by 
Drayer-Hanson’s 


popular heavy 
PART OF THE air-handling units — 


d-k TEAM! Flexazone’s and HH’s. 
Over 521,000 cfm’s in all! 

FLEXAZONE Look at the “extras”... 
Electrically-welded angle-iron frame 

construction, vinyl-coated glass 

fibre insulation... and more. Details? 

Request bulletins C-4.20, C-4.22.A. 


Architect: Welton Becket, FAIA 
and Associotes, Los Angeles 
Air Conditioning Contractors 
Valley, F. B. Gardiner Co., Inc 
Ancheim, Mehring-Honson, Inc 


coRPORATEO 


drayer-hanson 


3301 MEDFORD STREET, LOS ANGELES 63, CALIFORNIA 


(SUBSIDIARY OF U.S. RADIATOR CORPORATION) 
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PROVED HELPS 





for better 


PROFIT MARGINS 


* 


To give you better, faster, lowest-cost 
fastening into steel and concrete, 
RAMSET SysTEM provides this practical 
3-way combination: 


1. The versatile RAMSET Jobmaster 
Tools and Fasteners 


2. The ingenuity and skill of RAMSET 
ProFIT ENGINEERS 


3. New How-to-do-it Application 
Data. 


These add up to the most powerful help 
to reduce your costs and increase your 
Profit Margins. To get the benefit of 
this complete, exclusive service, just 
call your local Ramset dealer or 
mail the coupon. 


© 


soccceveee MMOENS ET Fasteners, inte ovenene 


RAMSET DIVISION, OLIN MATHIESON CHEMICAL CORPORATION 
12109 BEREA ROAD - CLEVELAND 11, OHIO 


Please send us profit-making RAMSET How-to-do-it Application Data for 


Listed under re-examination service 
of Underwriters’ Laboratories, Inc. 


(©) general construction [) electrical (© plumbing 1 plant maintenance 


NAME 





COMPANY 





ADDRESS _ 





CITY, ZONE___ STATE 
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» NATIONAL ASSOCIATION OF CORROSION EN- 
GINEERS—¥. L. Whitney, Jr. of Monsanto Chemical 
Co., president; W. F. Fair, Jr. of Koppers Co., Inc., 
vice president; R. A. Brannon of Humble Pipe Line 
Co., reelected to a sixth term as treasurer. Corporate 
member directors are Robert R. Pierce, Pennsylvania 
Salt Mfg. Co. and C. G. Munger, Amercoat Corp. W. 
H. Stewart, Sun Pipe Line Co., was elected active 


member director. 


» DELAVAN MFC. CO.—Elected to the board of di- 
rectors: Nelson B. Delavan, W. Earl Safris and B. 
Sheldon Goreham. Company officers for 1955 are 
Mr. Delavan, president; Mr. Safris, vice president; 
Mr. Goreham, secretary treasurer; David T. Morgen- 
thaler, vice president—director of sales; Phil Tamasi, 
vice president in charge of production; H. F. Roth- 
well, vice president in charge of engineering. 


» DRICO INDUSTRIAL CORP.—Clark H. Minor, a 
director; Albert De Chiara, Jr., vice president and 
general manager; Albert J. Carter, vice president in 


charge of engineering. 


p» ANSUL CHEMICAL CO.—Richard Baker, public 
relations director; Brad Sebstad, advertising manager. 
Mr. Baker will also serve as a special assistant to 
Robert C. Hood, president of the company. 


» COMBUSTION ENGINEERING, INC.—E. M. 
Halkyard, a trustee at large for the Boilermakers Na- 
tional Health and Welfare Fund. Mr. Halkyard is 


Combustion Engineering’s personnel director. 


» IRON FIREMAN MFC. CO.—Wayne F. Strong. 
president; Frank S. Hecox, vice president and treas- 
urer; W. J. O'Neil, C. T. Burg, E. C. Webb, vice 
presidents; C. C. Craft, secretary; H. J. Mack, con- 


troller. 


» AIR-MAZE CORP.—Bruce W. Carkin, sales engi- 
neer of railroad and original equipment installations; 
Bennett T. Church, manager of distributor sales. 


» CLEVELAND FUEL EQUIPMENT CO.—George 


A. Short, chief engineer. 


» HAPMAN-DUTTON CO.—T. W. Eshbach, boiler 


sales manager for the Dutton Boilers Div. 


» ROCKWELL MFG. CO.—W. D. Willes, product 


manager for the company’s line of “Nordstrom” valves. 


» AMANA REFRIGERATION, INC.—E. W. Lyon, 


sales manager for room air conditioners. 
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NEW wniacara | 


AIR CONDITIONED TEST CABINET 


USES—to determine effects of controlled temperature 
and humidity conditions on test subjects of all kinds 
—to test processes—to find optimum conditions. 


RANGE — With water and electric power services only, 
the range is from freezing temperature up to 150°F 
(dry bulb). With refrigeration, and using Niagara 
No-Frost Liquid to prevent freezing of sprays, you 
achieve dew point temperatures as low as minus 30° 
F. Control of relative humidity from 5° to 95% is 
obtained at all temperatures in this range. Air capac- 
ity is 200, 400 or 600 c.f.m. 


METHOD - Air is saturated in the air-conditioning unit 
at the required dew point temperature and reheated 
to the desired dry bulb temperature. This is the 
method of the Niagara Type A Air Conditioner 
which has been proven for the most exacting duty 
over twenty-five years. 


CONTROL— The dew point thermostat is located in the 
air stream, the dry bulb thermostat in the test cabi- 
net. No moisture sensitive instruments are needed. 
Recorders may be used to obtain a complete record 
of conditions. 


TEST CABINET— (inside) dimensions are 30” x 28x 24” 
with access clear opening 26° x 22”. Insulation is the 
equivalent of 4" cork. 


AIR CONDITIONING UNIT is enclosed in an insulated 
cabinet adjoining the test cabinet. A door the full size 
of the cabinet wall gives complete access. 


Write for Complete Information. Address Dept. HP 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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_, We couldnt buy valves 


that would stand up in the service 
required of the 


SHONE® 


Pneumatic Sewage Ejector 


PISTON VALVE 


DISCHARGE 
PILOT VALVE 


so we build these valves ourselves! 


SHONE valves — one of the reasons for SHONE Ejector 
performance and dependability — are built in Yeomans 
plant. Yeomans’ experience has taught them where the 
vital areas are in a pneumatic ejector, and the years have 
taught them how to make these parts so they will stand 
the abuse required by sewage and waste handling pumps. 


Pilot valve and piston valve are designed to work together. 
The pilot valve actuates the piston valve that admits com- 
pressed air to the receiver and pushes liquid waste out and 
up through the discharge line. Inlet and discharge check 
valves pass solids up to 4 inches in the smallest unit and 
rectangular water passages give greater flow area than the 
pipes with which they are connected. Reverse bend of inlet 
valve assures closing as solids drop clear. Solid bronze 
flaps and hinges can take the pounding of operating twice 
a minute year after year. 


Learn more about this amazing pump 


that gives endless years of service without repairs or at- 
tention. Contact your local representative listed in the 
Yellow Pages of your telephone book under “Pumps” or 
attach coupon to company letterhead and mail direct. 


® Registered Trademark 


YEOMANS sROTHERS COMPANY 
2000-5 Ne. Ruby Street, Melrose Park, Ill. 


Send by return mail SHONE Pneumatic Ejector Bulletin 4005 


Name Company 
Address 


City - 
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» BABCOCK & WILCOX CO.—M. Nielsen, execu- 
tive vice president; Paul R. Grossman, director of 
research; L. S. Wilcoxson, vice president in charge 
of the company’s boiler division; George W. Kross, 
Jr., superintendent of the Tubular Products Div. plant 
at Alliance, Ohio. 


» MANNING, MAXWELL & MOORE, INC.--J. 
Robert Kelley, executive vice president, Chester H. 
Butterfield, vice president of operations, Charles A. 
Moore, vice president and treasurer. 


» FLEXONICS CORP.—George TT. 


president in charge of manufacturing; Thomas Kk. 


Toepper, vice 
Wells, vice president incharge of sales. 


» NIAGARA FILTERS DIV.. AMERICAN MA. 
CHINE AND METALS, INC.—R. M. Hammes, gen- 


eral sales manager. 


» 4. M. BYERS CO.—Harry R. Rowland, general 


manager of sales; Edgar L. Fix, manager of steel sales. 


» LAU BLOWER CO.—William W. Morrisey, sales 
manager of the blower division; John A. Jennens, con- 


troller. 


>» CONOFLOW CORP.-Warren H. Brand, vice presi- 


dent in charge of engineering and research. 


» OLIN MATHIESON CHEMICAL CORP.—*. \. 
Rousseau, to the staff of the general manager to be 
available for special assignments pertaining to any 
phase of metals division operations; James J. Clarke, 
sales promotion manager of the company’s Ramset 


Div. 


» TORRINGTON MFG. CO.—John Dekoven Alsop, 
a director. Mr. Alsop is president, treasurer and di- 


rector of a fire insurance company in Hartford, Conn. 


» SCHEMENAUER MFC, COGeorge L. 


vice president and controller. Mr. Palmer was formerly 


Palmer, 
vice president and treasurer of Willys Motors. 


>» LADISH CO.—Fred K. Krell, assistant sales man- 


ager for the company’s fittings division. 


» TENNEY ENGINEERING, INC.—John L. Strau 


chon, to project-sales engineering staff. 


» MICHIGAN ENGINEERING SOCIETY 


D. Porter, president. Mr. Porter is a partner in the 


Samuel 


firm of McNamee, Porter & Seeley, consulting engi 


neers at Ann Arbor. 





_WATERLOO 


Since 1902 


FIRST CHOICE FOR 
PERFORMANCE AND APPEARANCE 
Meet every need for modern Air Dif- 


fusion Equipment with WATERLOO 
. . TOPS in architectural beauty, LOW 





in decibel rating. Custom-finished one- 
piece appearance, with bevelled edge 
frame which adds to interior decoration. 


Exclusive WATERLOO Silent Flow 
TEAR DROP LOUVRE DESIGN 


Only Waterloo Equipment offers this unique design, 
providing unobtrusive diffusion with sufficient surface 








Return Air Grille 


to turn high velocity air without turbulance. 


Leading architects, engineers and contractors con- 

mS sistently specify WATERLOO for the nation’s finest 

hospitals, churches, schools, hotels, office, government and industrial buildings, 
theatres and restaurants. 


Write for Complete Catalog or Name of your local Waterloo Representative 


WATERLOO REGISTER CO., Inc. 


P. O. BOX 72 WATERLOO, IOWA, JU. S. A. 


2VO Supply Register 
with opposed blade damper 
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install kitten-quiet 
VENTILATION 








Specify the 


PENN 





AIR CONDITIONING PUMPS 


for These are outstanding pumps, high in favor with 
EVAPORATOR air conditioning contractors and manufacturers 
COOLING of air conditioning equipment. Mechanical seal 
TOWERS requires no packing or maintenance. Disas- 
e sembly without disturbing pipe connections or 

hold down bolts. 





























Low velocities and low rotational speeds are combined in 
the Domex to provide the hushed air movement so neces- 
sary in modern building ventilation. 

V-Belt driven centrifugal fans in attractive and ageless 
spun aluminum housings permit capacity selections from 
400 to 4000 cfm. This also permits standardization of 
roof openings and provides a uniformity of appearance 
and height for all roof mounted fans through this wide 
range of capacities. 

The Penn Ventilator man in your area has complete data 
on these versatile exhausters as well as the other powered 
and gravity ventilators in Penn’s complete line. 


Complete 
Literature 
Available 
Write to 
Engineering 
Department 


ow Representatives 
oe — : and 
i , = IN NN Distributors 
WA eter i principal 
COMPANY _ 





PHILADELPHIA 40, PENNA. 


In Eastern Canada: Air- Care, Ltd. 
2125 Marcil Ave., Montreal 28, Que. 


Member of the Power Fan Manufacturers Association 


Act 


AIR 
CONDITIONING 
UNITS bd 
a o 
also for 
GENERAL 
SERVICE 


Capacities up to 
150 G. P. M., Heads 
to 100 Ft. 


CASINGS vertically split. Casing 
wearing ring standard. 


MECHANICAL SEAL—standard, 
located in packing cover. 


IMPELLER — balanced, enclosed 
type, high grade bronze. 


MOTOR—NEMA specs., stainless 
steel shaft on JMC — for all cir- 
cults and various enclosures. 


BALL BEARINGS — on 


built into motor. 


JMC, 


a 
o 


~ 


@ Low cosT * 
SMOOTH, QUIET ~~ 
DEPENDABLE o 


LONG LIVED 
MECHANICAL SEAL 


DISASSEMBLY is 
QUICK, SIMPLE 


@ CARRIED IN STOCK 


Aurora Type 
JMC Pump — 
Close-Coupled 


OTHER AURORA 
AIR CONDITIONING UNITS 


We are also in a position to supply 
various sizes of air conditioning 
pumps in V-Belt drive, and flexible 
coupling drive. Our large size type 
G.M.C. Close-Coupled Pumps can be 
furnished up to 800 G.P.M. and 
heads to 200 ft. 


ALSO — 
AURORA SPLIT CASE 
CENTRIFUGAL PUMPS 


—single and two stage for water 
supply, handling condenser circulating 
water, brine circulation, booster serv- 
ice and many other duties. 


Complete Information 
on Request 


AURORA PUMP jivision 


FOR MORE THAN 25 YEARS THE BUILDERS’, TOP LINE 





(|THE NEW YORK AIR BRAKE (fh) 
| 80 LOUCKS STREET AURORA > ILLINOIS 
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In 99 Park Avenue, the last word in most up- | 
to-date building methods and materials, as in | 


other of the nation’s newest, most modern 


office buildings and industrial plants, 


Fairbanks Val 


FAIR 


99 Park Avenue 


ves fill the specs. 


ice under diffi- 
, proven lower 
costs! 


Men who know valves best 
specify and order Fairbanks 
Valves. For these men have 
learned that Fairbanks 
Valves insure trouble - free 
control of water, steam, 
gas, or oil. They know that 
Fairbanks Valves are engi- 
neered, designed, and man- 
ufactured to the highest 
standard of the industry. 
And they know that Fairbanks 
Valves -fill their every re- 
quirement, for Fairbanks 
makes the complete line of 
bronze and iron body valves. 
YOURS Without obligation, 
send for Fairbanks Valves 
Brochure, describes, with 
cutaways, complete line of 
Fairbanks Valves. 


a 


—1 
(3 
his 
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» RELIANCE ELECTRIC & ENGINEERING CO. 

Richard A. Geuder, assistant general sales manager; 
Edward E. Helm, duties of coordinator of activities 
in merging the efforts of recently acquired Reeves 
Pulley Co. Div. with the other activities of the com- 
pany. Mr. Helm is the company’s sales vice president. 
Thomas W. Astle is promoted to sales engineer in the 


Buffalo office. 


» HAYS CORP.—Orval W. Riggs, vice president in 
charge of sales; Louis E. Hapke, controller; Robert 
E. Navin, assistant to the executive vice president. 


» PRESBYTERIAN HOSPITAL, Chicago—John A. 
Holbrook, assistant director of physical plant. Mr. 
Holbrook succeeds Philip Seeskin who will supervise 
any new construction and maintenance in the present 
building. 


» O. A. SUTTTON CORP.—Joe F. Dolland, vice pres- 
ident in charge of manufacturing; Robert G. Cordes, 
director of quality ; Ed. J. Borowiec, chief product 
engineer; Ted D. Brown, chief motor engineer. 


o JOY MFG. CO.—Louis G. Helmick. Jr.. vice presi- 


dent of manufacturing. 


» RESEARCH-COTTRELL, INC.—Charles E. Beaver, 
a vice president; Schaeffer E. Specht, assistant sales 
manager. 


» PYLE-NATIONAL CO.—William C. Croft, to newly 
created position of executive vice president. Mr. Croft 
was formerly works manager and vice president in 
charge of production. 


» LINDE AIR PRODUCTS CO.—R. S. Abrams, man- 


ager for new silicones plant at Long Reach, W. Va. 


» WESTINGHOUSE ELECTRIC CORP.—Arthur G. 
Tichenor, manager of manufacturing, industrial prod- 
ucts division. 


» NIAGARA BLOWER CO.—Martin H. Olstad, vice 
president in charge of engineering; William M. Mosler, 
secretary. 


» UNION ASBESTOS & RUBBER CO.—Albert 
Rebel, manager of newly organized export division for 
air conditioning products. 


» AMERICAN BLOWER CORP.—Robert L. Stickley, 


assistant advertising manager. 
>» WALWORTH CO.—T. D. Hyatt, assistant treasurer. 
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SHAW. in milles wie 


RADIANT CONVECTI 


FOR HEATING 








® rugged construction 


® full length steel heating 
plates 


© extra heavy copper tubing 


® balanced combination of 
radiant-convected heat 


© 3’—space saving design 


® high heating efficiency 
® lifetime beauty—no upkeep 


® right or lefthand supply 
tapping 


® factory assembled— 
one piece units 


® fast, easy installation 
i 











Regardless of heat-source . . . steam or 
hot water . . . Shaw provides a perfect 
ratio of radiant-convected heat. Schools, 
Hospitals, Institutions, Office Buildings, 
Industry and the Home have long de- 
manded a more compact and efficient 
radiator combining ruggedness of con- 
struction with beauty and efficiency. 
There is a Shaw radiator available for 
every heating application. The Shaw 
Panel Baseboard with the long, low, thin 
look for modern baseboard heating. The 
Shaw Panel Radiator for under windows 
or areas requiring utmost efficiency and 
with small available space. The Perkins 
Industrial Radiator for the factory, ware- 
house, and where uniform, constant heat 
is desired and is not obtained with the on 
and off type blast heating common with 
unit heaters. 


SHAW-PERKINS 


MANUFACTURING CO 
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jhelpee sealithe arteries of 


Ame ica’ sdarge Hj Single purpose 
er plant... 


Substantial monument to 
Free Enterprise is OVEC and IKEC, 





suppliers of electric power to 
the Atomic Energy Commission's 
new uranium diffusion center in 
Pike County, Ohio. 

Ohio Valley Electric Corporation 
and its subsidiary, Indiana-Kentucky 
Electric Corporation, agreed to 
supply electric power to this great 
new atomic production center... 

15 billion kilowatt-hours annually. 

Two huge generating stations are 
being built: The Kyger Creek Plant 
at Cheshire, Ohio will have five 
generating units of 200,000 KW 
each; Madison, Indiana's Clifty Creek Miller Selenium Rectifier d-¢ Arc 
plant will produce 1,200,000 KW online ype het 
with its six big generators. Each worthwhile information on these 
of the eleven turbo-generating ~<a 
units will operate off a single . at no obligation, of course. 
boiler, with super-heated steam 
reaching 1,050 degrees Fahrenheit 
under 2,000 Ibs. pressure per square inch! The high temperatures 
and reheat, which the sponsor companies have pioneered in their 
own right, will make these two plants among the most economical, 
most efficient generating stations in the country. 

These same elements, however, make the fabrication of faultless 
high-pressure steam lines vital ... and extremely difficult. To accom- 
plish this extremely important task, pipe welding specialists equipped 








| with the maximum of engineering skill utilized the Miller Selenium 


Rectifier d-c Arc Welder. 
*. ++. if it's Miller, you know it's the finest!” 


wiles 


ELECTRIC MANUFACTURING COMPANY, INC. 
APPLETON, WISCONSIN 





COSTSMORE 
hath hh 
Brant Wilson 


WKSULATIOV 


pESTOS PROTEC yS 





as D 


Power or gravity ventilation, 


as the load varies 


If the type of your operations or the construction 

of your buildings requires power ventilation, 

Swartwout Airjector gives you efficiency and 

economy — combined with pleasing appear- 
Despite the advent of many lower priced insulations, ance. If your operations produce extra floods of 
many of the nation’s leading architects and engineers heat at certain periods but need only moderate 
continue to specify Grant Wilson Dux-Sulation. One rea- ventilation otherwise, Airjector handles both 
son is that Dux-Sulation is just about indestructible — : ‘ : a 

jobs admirably. It supplies large capacity power 


can’t possibly be crushed or cracked. Its insulation and : . : 
sound absorption efficiency, high to start with, cannot expulsion when you need it; free gravity flow 


be impaired during installation. of heat and air when the capacity requirement 


Dux-Sulation can’t powder, shift or sift. There are no is less. 


“thin” spots, even at corners. There is no deterioration Made in 13 throat sizes Airjectors can be sup- 
of any kind, no change of any kind. Insulating values 


Gree plied in over 100 capacity variations to suit 
Gre constant, e 


specific needs. Also available with “very 
Special adhesive and tape (sup- quiet” fans. 

plied) obviate the need for any 

additional ‘‘fasteners’’. If desired, 

Dux-Sulation can be applied in 


the shop and still withstand all hh ™ «5 } Get the full story 
- about Airjectors in 


necessary handling. On all counts, = ry 
our Bulletin AJ-F. 


especially on projects where noth- 

ing less than the best is accept- 

able, Dux-Sulation is still your yy Swartwout’s complete 

logical choice — the insulation ee j ; line of gravity and 

you can specify with absolute ina | powered ventilators 

confidence . . . no ifs, ands or Ss E ss and ventilating 

buts! louvers is found in 
Sweet’s Architectural 

write for Deikes and Plant 
Bulletin 567H-5 ; =a — Engineering Files. 


{Pra nt Wilson i) 


ASBESTOS and (INSULATING MATERIALS - a * 
Roof Ventilators and Ventilating Louvers 


1 WEST JACKSON Bive a chee Glee MEG Gn hole POWER PLANT EQUIPMENT « PROCESS INDUSTRY CONTROLS 
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>» SERVEL, INC.-Walker A. Messick, manager of 


} manufacturing engineering; John W. Bullock, sales | 












manager for room air conditioners. 





> ENTERPRISE ENGINE & MACHINERY CO_—F. 
R. Belville, manager of company’s special products 


section, 





>» LEW YT CORP.—Irving Bottner, vice president of 
Tywel Mfg. Corp. Mr. Bottner is treasurer of Lewyt. 





> D. J. MURRAY MFG, COW, A, Marquardt, as 


sistant manager. 







>» SH ARTWOUT CO. 


engineering. 


Joseph P. Green. director of 













nie ge 





>» QUAKER RUBBER CORP... H. Parkinson, ad- 


vertising, publicity, and sales promotion manager, 


PK EEF ERAS O 





>» TUBE TURNS—Jack D. Tolliver, manager of re- 


cently established sales development division. 





>» PERMUTIT CO.—Sheller L. Steinwender, vice = 


president. 





>» PHOENLX MFG, CO.—Henry L. Charlton, assistant 


to the president in charge of sales and manufacturing. 





» SORENG PRODUCTS CORP.Gilbert R. Calkins, 


vice president, director of sales, ¢ 








>» PENNSYLVANIA SALT MFG, CO.—-William P. 
Drake. executive vice president and member of the 


hoard of directors. 








» ROBINSON AVIATION, INC.--Robert A, Sprung. 


manager of regional representatives. 










» 
e . 


“eee Pa i ca ae 

plete safety. With four years of perfect performance 
it the Field “MG” now carries the recom- 
ation of leading gas companies across the 
: —fully safe, absolutely dependable, highly 
But be sure the control you install is a 
a gas installation only a perfect control is 


| Brett echicalinlmation and and per- 
ee the Field “MG” Draft — 










>» WECHANICAL HEAT & COLD, INC.—Willard H. 


Sherman, president. 




















» HAJOCA CORP.-S. F. Kratzinger, secretary of the by 


company. He succeeds Benjamin Cadbury, retiring. 













>» FLEXIBLE TUBING CORP.-Eugene G. Swartz, a 


director; Howard W. James. manager of marketing. 


t > 
f 















IN THE TERRITORIES .. . 


(Recent sales appointments) 








>» TRION, INC.--L. Todd Merrill, regional sales man- 
ager for the company’s South-Central territory com- 
prised of southern Illinois, western Tennessee, Missis- 
sippi, Missouri, Kansas, Oklahoma, Texas, Louisiana 


and Arkansas. 
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te 


5 


Temperature 


How well informed 
are you about the... 


BURGESS-MANNING 


3-Way Radiant Panel 
Functional Ceiling? 


Your clients will be asking! 


Yes — word is getting around, as it 
will when something really good makes its appear- 
ance. Here is the most modern, efficient and eco- 
nomical method of heating, cooling and acoustic 
control ever devised — it's easy to layout, easy to 
install and competitive in cost. No other method can 
provide the same uniformity of temperature with 
essentially no differential from floor to ceiling. It has 
never been done before. The Burgess-Manning 3-Way 
Radiant Panel Functional Ceiling is completely self- 
contained — suspended construction and fully auto- 
matic. Know the facts and be prepared to recommend 
and specify the method that offers a new versatility 
and substantial savings in space, material and fuel. 





Essentially 
No 





Differential 



































Write for Bulletin A-129-H 


Prchitectunal Products Disiaton of 


BURGESS-MANNING COMPANY 
5970 Northwest Highway, Chicago 31, Ill. 


ee 


Manufacturers of 3-Way Functional Ceilings 
and Telephone Acousti-Booths 


WHO'S WHAT 
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» TYPHOON AIR CONDITIONING CO., INC. 

Robert J. Allen, district sales manager covering Mary 
land, Delaware, Virginia, District of Columbia, and 
parts of Pennsylvania and New Jersey; Henry Lesieur, 
district sales manager for Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut, Rhode Island 
and parts of upper New York State. 

» BALTIMORE AIRCOIL CO., INC.—Recent sales 
appointments and their territories are: Martin Eisen 
stein, eastern Pennsylvania, Delaware and southern 
New Jersey; James S. Adair, Louisiana and southern 
Mississippi; Tom Jones, Jr. of Sales Engineering Co., 
Georgia; William J. Donovan, Connecticut, western 
Massachusetts and Vermont; D. P. Mandery, Texas; 


E. W. Gifford, Wisconsin. 


» UNITED STATES AIR CONDITIONING CORP. 
Florida West distributors 
for the company’s line of air conditioning, heating 


Coast Distributors, Inc.., 


and ventilating products in that area. 


» SWARTWOUT CO.—Robert E. Budde, Midwestern 
area regional product manager; James W. Krebs, 
a similar post in the Great Lakes area. 


» AIR CONDITIONING CORP. OF CONNECTICUT 
Manufacturers’ representative for air conditioning 

and heating equipment in Bridgeport. 

» ACME INDUSTRIES, INC.—Acme Industries of 

Southern California, covering the company’s sales in 

that area. The new sales organization is headed by 

Charles C. Porter and John B. Macomber. 


>» ROBERTSHAW -FULTON CONTROLS CO.—-H. J. 
Klug Co., sales representative for the company’s 
Fielden Nebraska and 


lowa. 


Instrument Div. in western 


» MINNEAPOLIS-HONEYWELL REGULATOR CO. 
—Robert W. Cleveland, Pacific regional sales manager 
in the heating controls division; Gerald C. Cronau, 


a similar post in the southwestern region. 


» FEDDERS-QUIGAN CORP.—Glenn E. Didcoct, 


district sales manager in the Birmingham area. 


» CONNOR ENGINEERING CORP.—Frederic 5S. 
Bartlett and the John W. Joiner Co., handling the 
“Kno-Draft” diffuser line in southern New Jersey, 
eastern Pennsylvania, Delaware and Maryland, and 
the Ft. Worth areas, respectively. 


» COPELAND REFRIGERATION CORP.—Hugh D. 


Smart, Chicago area sales representative. 
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COMBAT CORROSION! 


- + « the Original Coal 
Tar Coating in Tape 

Form for Pipe, 

Pipe Joints, Couplings TAPECOAT isa ‘wn gt 3 

‘and Tanks coal tar coating , INSTITUTIONAL 

with a tar-saturated ; ' ee 

close-woven fabric as a 

carrier for speed of appli- 


cation. The coal tar is self-bonding and requires tH rtd | 





ape 


i =“ 





no foreign adhesives. 


= 
socal ane EI Use heavy fuel oils 


ture’s own protection 


sssiost corresion. a costing 30% less per gallon 


TAPECOAT resists 
, ; Cheap heat is smart economy! That’s why 
moisture, acids, alka- thousands of owners are converting to Hev-E- 
lis, soil stress, electrol- , Oil Burners and using commercial No. 4 or 5 
; heavy oils, costing 3 to 6¢ less per gallon than 
domestic light oils. Owners not only pocket the 
difference in cash, but get 7% more heat per 
laden air, barnacles, and other severe corrosive and gallon as well. 
abrasive conditions above and below ground. Hev-E-Oil Burners are specifically designed 
for heating buildings requiring more than 
TAPECOAT is clean to handle and easy to apply 6,000 gallons of oil or 45 tons of coal per year. 
Conversion is simple. The Hev-E-Oil fits all 
types of standard heating boilers and change- 
over takes only a few hours’ time. Reports on 
bond. It cuts maintenance and replacement costs. file show fuel savings pay for con- 
version in a season or two. 


ysis, chemical fumes, 
fly ash, salt water, salt- 


by spiral or “cigarette” wrapping with the use of a 
torch to bleed the coating to insure a continuous 


TAPECOAT is sized to the job—comes in rolls of 
2”, 3”, 4", 6”, 18” and 24” widths to meet specific re- 
quirements on pipe, pipe joints, couplings, tanks, 


QUICK FACTS ON HEV-E-OlL BURNER 
* Automatic, all- * Built-in low 
electric ignition fire stort 
* Flame size set * As simple te in- 


cable, conduit and other vulnerable steel surfaces. exactly to furnace stall as a domes- 
capacity tic burner 


2 low-pressure, air- - 
atomizing, with Easy servicing 


PROVED IN large, non-clog- and cleaning 
SERVICE ing nozzle Air and oil 


Six sizes: 1 to metered to give 
SINCE 1941 60 gph high diiune 
TAPECOAT has 
ability over the years — —— 
oil compenies, sulteonds, telephone om Hf you own, specify, install or service 
panies, air lines, shipbuilders and opera- burners, get all the facts about Hev-E-Oil 
tors, water and sewage works, chemical Burner — a quality product of America's 
one — pleats, Se a leading manufacturer of self-contained 
soateaien piroow >. A poe boilers and oil-fired equipment. Write for 
illustrated Bulletin AD-102 NOW. CLEAVER- 
BROOKS COMPANY, Dept. F.3g; E. Keefe 


Ave., Milwaukee, Wis. he Chev. Bega 





Write for descriptive brochure and prices. 


The TAPECOAT Company 


sinaters of Coat Ter Tepe Provectes Cleaver -) Brook 


OU MONEY 


Sales and Service In Principal Cities 


1555 Lyons Street, Evanston, Illinois HEV-f BURNE 
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» THE BABCOCK & WILCOX CO.—F. T. Murphy, 
J. N. Rogers and C. J. Ponsot, sales for the tubular 
products division in the St. Louis area. The former 
sales offices of Globe Steel Tubes Co. in Houston. 
Cleveland and Detroit have been consolidated with 
B&W’s sales offices in those cities. Globe Steel 
Tubes has been purchased by Babcock & Wilcox. 


» AMERICAN AIR FILTER CO., INC.—Cyril Di- 
Mercurio, head of the company’s new branch office in 


Denver. 


» REFLECTAL CORP.Richard H. Sabel, western 
sales manager. Reflectal is a subsidiary of Borg-Warner 


Corp. 


» PRAT-DANIEL CORP.—Francis C. Hayes, distrib- 
utor in New York, Westchester and Long Island 
for the company’s line of industrial heating equipment. 


» GENERAL ELECTRIC CO.—Wylie Plumbing & 
Heating Co., distributor for packaged air condi- 


tioners in the Baltimore area. 


» CLEAVER-BROOKS CO.—Ruftfridge-Johnson 
Equipment, Inc., eastern Minnesota and parts of 


northwest Wisconsin. 


» CAINES-COLLINS—Representatives and their ter- 
ritories are: John Phillip Schoenfeld, Virginia, north- 
ern North Carolina, Washington, lower Delaware, 
Maryland; Bert Lewyn, Georgia, South Carolina, 
eastern Tennessee; George E. Christopher, eastern 
Colorado, western Nebraska, southwestern South Da 


kota, eastern Wyoming. 


» ZATKO METAL PRODUCTS, INC.—Harold Win- 
ningham & Co., distributor covering Washington, 
Oregon, northwest Idaho, Montana, northwest Canada, 


Alaska. 


» GRAVER WATER CONDITIONING CO.—Fron- 
tier Engineering Services Co., distributor for Utah, 


northwestern Wyoming, most of Nevada. 





» D. J. MURRAY MFG. CO.—Brownlee-Morrow En- 


gineering Co., distributor for “Grid” unit heaters 


» JOHNSON SERVICE CO.—New branch _ offices 
opened at Akron. Mobile, New Haven, Sacramento, 
Tampa, Wilkes-Barre, Youngstown, and Springfield, 


in Alabama and parts of Florida. 


» RAWLPLUG CO., INC.—J. P. Eichorn, northern 


California representative. Mass. 


DELIVERS THE KNOCKOUT PUNCH / 


... to heating problems. If you're on the ropes with a heating need—space heating, 
tempering, make-up air, curing, drying or de-icing—there’s a National Champion 
Heater to do the job. Check these winning points: 

* 80% guaranteed heating efficiency ¢ Highest available external static pressures 


* Direct fired for gas, oil or combination 
fuels 


Completely automatic controls — for con- 
stant, clean heat 

70%-150% more heat transfer area than 
similar units Listing by Underwriters’ Laboratories, 


Quieter, smoother operation — lowest Inc. 
blower RPM 


NATIONAL CHAMPION HEATERS-—6 Models — 66 Sizes 


National Champion 


Electronic flame failure control 


¢ Completely wired, assembled and flame- 
tested at the factory to guarantee peak 
performance 


C—horizontal 
ceiling suspension 
unit for space saving 
12 sizes. 


4 — vertical @O—vertical Medel P— 


Model Mode verted Model i 
unit with discharge unit for duct work. ‘ ih cide toes 
12 sizes. sizes. or 


portable, Model R — in 
vertical unit for fex- unit with di unit with side 
ible duty. 6 sizes. heads at bottom. 12 ers to permit proper 
peewee * mix- 
roan . - . ing dampers. 12 sizes. 
200,000 to 2,000,000 BTU CAPACITIES 


Write today for | NATIONAL HEATER COMPANY, |\(. 


and specifications. 
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WEBSTER DUONETIC 


for Dual Fuel Firing 


The WEBSTER DUONETIC* now offers un- 
surpassed economy, efficiency and trouble- 
free operation in the combination oil and 
gas firing equipment field. Never before 
have both fuels been burned so well so sim- 
ply. 

You can rely on the usual WEBSTER qual- 
ity to provide you with the best. 

Both burners employ electric ignition; 
constant electric ignition on the oil burner, 
and electric ignition for the gas burner 
safety pilot. 


WEBSTER DYNETIC 


Forced Draft 


GAS BURNER 


The WEBSTER DYNETIC Gas Burner consists of mul- 
tiple venturi tubes with heat resistant alloy, flame 
retention nozzles assembled in a metal housing and 
equipped with an electrically driven blower to furnish 
all of the air for combustion. 

All of the valves and controls required for safe, 
automatic operation, except for thermostat and limit 
controls, are incorporated in the assembly and wired 
and tested at the factory. The motor driving the 
blower is equipped with a centrifugal switch to pre- 
vent main gas valve operation unless the blower is 
functioning. 

The burner is now available in 13 sizes for natural gas 
up to and including 300 h.p. 

*TRADEMARK 


The WEBSTER ENGINEERING COMPANY 


atiay Wane) ae t| 


SURFACE COMBUSTION CORPORATION, Toledo, O 
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An “Upright” / 
Air Conditioner! — Vp 


Qt 9 





Governair 
Type SC 
Conditioner 








Yes, this is an upright Governair self-contained 


conditioner—but that’s not the reason for the halo. 


The halo is there because this air conditioner 
behaves itself! Built to perform true air conditioning 
quietly and efficiently . . . it does just that! Flex- 
ibility, compact design, easy installation, depend- 
ability and economy are among its many virtues. 

Available in capacities from 3 to 15 tons, the 
Governair Type SC Conditioner is the answer to 
your air conditioning needs in commerce, institu- 
tions, factories and homes. Choose Governair .. . 


originators* of completely packaged air conditioners! 


ox] me 


RB Comusveiy a BLAST CONS +i 
® CONDIT HEATING & COOL! 
EVAPORATIVE 
AiR CONDITIONERS CONDENSERS 


GOVERNAIR 


*Type SCU Conditioners Patent Me. 2.207.088 
GOVERNAIR CORPORATION * 513 N. Blackwelder * Gkicheme City, Okie. 





MERCOID 


PRESSURE CONTROLS 


FOR OUTDOOR SERVICE 


HERE’S ANOTHER MERCOID PRODUCT DESIGNED 
TO OUTPERFORM AND OUTLAST ORDINARY 
TYPES OF PRESSURE CONTROLS. 
Conforms to Nema specifications 1A (semi-dust 
tight), 2 (drip tight), 3 (weather resistant, weather 
proof, splash proof, sleet proof, moisture resist- 


ant and rain tight), 4 water tight (hose test). 


The case and cover are zinc plated steel having 
a coating that will withstand a 50-hour salt spray 
test. The cover provides for visible inspection 
of the sealed Mercoid mercury contact and the 
calibrated dial. Adjustments are external. Elec- 
trical connection is made by means of a }-inch 


tapered pipe protruding back of control case. 


IT'S AVAILABLE IN 
17 DIFFERENT PRESSURE RANGES 
FROM 0-30" VAC. TO 300-2500 P.S.I. 
WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 
WRITE FOR BULLETIN 14 PW 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILLINOIS 
New Yerk: 205 E. 42nd Street + Philadelphia: 3137 N. Broad Street 
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WE HEAR THAT... 





>» The merger of UNITED STATES RADIATOR 
CORP. and THE NATIONAL RADIATOR CO. be- 
came effective April 1, according to an announcement 
from 7. B. FOCKE, 
NATIONAL 


president. The new name of the 
company is U.S. RADIATOR CORP. 
» MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has announced plans for the construction of a new 
factory building in Chicago at an estimated cost of 
$1.750,000, 


> WALWORTH CO. an exclusive 
manufacturing arrangement with GENERAL AMER. 
ICAN TRANSPORTATION CO. to produce for Wal- 
worth rigid PVC 
its East Chicago, Ind. plant. 


has entered into 


plastic pipe fittings and valves in 


» ARMCO STEEL CORP. is planning a $60 million 
expansion and improvement program, 


W. W. SEBALD, 


according to 


Armco president. 


» SEELYE STEVENSON VALUE & KNECHT, 
sulting engineers of New York City, have announced 
the admission to partnership of G/LBERT D. FISH, 
A. ROGER KELLY, ERIK B. J. ROOS, STEPHEN D. 


The new 


‘KLIMATIC KING 


a compact heating, ventilating unit 
Ideal for applications where high humidity is a problem 





Designed for dairy, food processing and indus- 
trial plants. The Klimatic King is fabricated 
with a corrosion-resistant galvanized steel cas- 
ing, insulated to eliminate condensation and 
dripping. Automatic controls for temperature 
and ventilation. Two speed motor for “high” 
and “low’’ production periods, provides maxi- 
mum economy of operation. These and many 
other features are standard with the Klimatic 
King, not “optional extras’’. The quality leader 
in its field. Sizes 3,500 to 20,000 CFM. 

your disposal. Write today 


ning fn te sini 


NORTH WINONA ST. OWATONNA, MINNESOTA 
| MANUFACTURERS OF SHARP FREEZE, COOLING, VENTILATING AND HEATING SYSTEMS 


Architect and dealer inquiries invited. 
More than fifty years experience is at 
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Handle HIGH 
STATIC HEADS 


EFFICIENCY! 


— in skyscrapers or buildings | 
like this —_ 


iu 


es Lh, . "ea 
with American-Marsh | 

TYPE HLM-HIM 
Split-case Centrifugal Pumps 


#,| Re "e 2-™ 


f 
‘ 
; i 
To ASS 
Pe a 


ANS 


——————— 


To insure years of efficient pumping service in the | 
beautiful mew NEA Educational Center, Washington | 


architects Joseph H. Saunders, A.1.A., selected four 
Type HLM-HIM American-Marsh Pumps. 


In skyscrapers too, they’re often installed because | 


they’re properly designed and built to handle Anau 
high static beads. 


Such quality features as purge-type grease 
lubrication, heavy-section casings and 
extra-deep stuffing boxes recommend them 
to you. But get all the details . 


WRITE for new HLM-HIM Bulletin 350 
with cutaway views and performance data! 


Pumps and Pumps only Since 1873 


AMERICAN-MARSH PUMPS 


BATTLE CREEK MICHIGAN 





In Canada: 
American-Marsh Pumps (Canada) Ltd., Stratford, Ont. 


CENTRIFUGAL TURBINE, STEAM AND POWER PUMPS FOR 


TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION, ETC 
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BRONZE BUSHINGS 
| PILLOW BLOCKS 





THERE’S A 


PILLOW BLOCK 
=e AND BALL ASSEMBLY 


i 


FoR EVERY 


TYPE APPLICATION 


The unique Randall ball assembly is in 
its several different styles, a basic 
part of every Randall Pillow Block. It 
features the exclusive Randall “deep 
well” reservoir with controlled double 
lubricated graphited bushing. It is 
readily adapted to a variety of dif- 
ferent housings and may be purchased 
separately. 


NORMAL DUTY PILLOW BLOCK. A genero 


Ask your area distributor for more complete information ond 
prices on Randall Pillow Blocks. The most complete line available 
anywhere. 
BRONZE BAR STOCK GRAPHITED BEARINGS 
THRUST WASHERS 
SAFETY COLLARS 


6 
SHEET LUBRICATOR BRONZE CASTING 


RANDALL GRAPHITE BEARINGS, 


1012 S$. Greenlawn Ave., Lima, Ohic 


INC. 








WATER FILTERS 


All of the g quoliti thet have 
made MARVEL SYNCLINAL FILTERS the 
everwhelming choice in the filtration of hy- 
draulic oils and other oil base liquids have 
been adapted to provide the same efficiency 
in the filtration of water. 





Balanced Synclinal Design means 
longer periods of efficient 
filtration and productive 
operation. 


STURDY 
CONSTRUCTION 


te withstand use under 
rugged conditions, yet sim- 
ple enough to allow any 
workman to easily disas- 
semble, clean and reas- 
semble on the spot, in a 
matter of minutes. 


A SIZE FOR 


WE HEAR THAT 


Continued 





TEETOR, and HAROLD S. WOODWARD, All have 


been with the firm for many years. 


> The WORCESTER REED WARNER MEDAL, 
given for outstanding contributions to permanent en- 
gineering literature, has been awarded to HOW ARD 
S. BEAN of the NATIONAL BUREAU OF STAND- 
ARDS, The award was in recognition of his work in 
the field of fluid metering and his preparation of pub- 


lications on the subject. 


>» Production is underway on two new aluminum weld- 


ing tube mills at the ALUMINUM CO. OF AMER- 


EVERY NEED 





ICA works at Aleoa, Tenn. The mills will provide 
Lines Rll gaa Available in line and sump 4 h ill ill stale te ide 
MM type units in capacities 
DELIVERY! from 5 to 100 
Marvel not only de- Permanent type Monel 
livers a top fil- metal insert ranging in 
ter in both quality | mesh sizes from coarse 30 
and lormance, but to fine 200. 
DELIVERS IMMEDIATE- Complete data and further 
LY. If desired, ship- information are contained 
ments are made on in WATER CATALOG #300. 
same day orders are SUMP TYPE 
received. (Cutaway) 


MARVEW incering Gmpany 


627 W. Jackson Bivd., Chicago 6, Ill. 
PHONE: Franklin 2-4431 


Alcoa with the capacity to produce welded aluminum 


tube from 14 to 8 in. in diameter. 


>» BARRY CORP, has announced that, in keeping with 
its expanding product line, it has changed its name 


to a more descriptive title, BARRY CONTROLS, INC. 


Write for your copy 


PEERLESS ELECTRIC CO. broke ground last 
month for a $350,000 plant to house its fan and blower 


division. The building is part of a half-million dollar 








expansion program. 





See This Sensational New Heating & Ventilating 
GRILLE WITH DETACHABLE VOLUME CONTROL! 


¢ Increased Directional Control 


* Eliminates Possibility of Tam- 
pering or Accidental Changes 


* Meters Air-flow Accurately 


aE) 


New features never before available . . . increased direc- 
tional control, tamper-proof regulating, unmatched beauty, 
rugged strength and extreme ease of installation. 
Extruded aluminum vanes are individually adjustable. Their 
unique shape provides greater directiona! control, and re- 
duces air resistance to a minimum. This means more ac- 
curate balancing. 
Each vane individually controlled. Operates under spring- 
loaded tension, eliminating any possibility of deflection pat- 
tern being altered by accident or tampering. 
Fully-enclosed, wrap-around frame makes grille sturdier, as- Easy to operate. Accurately 
sures easier, safer installation. Entire mechanism is con- meters airflow from a 
cealed eliminating possibility of “air leaks”. “Whisper” to a “Full Blast”! 
Series “400” A-J Grilles (with — or without volume con- A volume control you can 
trol) available in any size. Choice of vertical or horizontal depend on! Meters the flow 
louvers only — or combination of both, with either louver accurately at every stage — 
in front. Both sets of louvers adjustable without removing from fully closed to fully 
grille. Available in prime coat, hammered bronze or metallic open. No “dead spots”. Lou- 
gray or any standard finish. vers move simultaneously ‘n 
opposing directions. Gear- 
driven action. System may be 
balanced without removing 
outer grille. Available with 
grille, or can be quickly in- | 
stalled later. 





NEW DETACHABLE 
VOLUME CONTROL 


For More Information — Call or Write 


A-] MANUFACTURING CO. Matching 


Return Air Grilles 
2119 Washington St. Dept. H-5 Kansas City 8, Mo. Available 
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SAVE 
TIME 
and MONEY 


when you form 


FLEXIBLE CONNECTORS 


ELGEN SILENT DUCT 


*Pats. Pend. 
Imagine, this one-piece, factory-assembled metal-to-material unit 
unrolls absolutely flat! No more bothering with unwieldy duct ma- 
terial that buckles easily. Elgen Silent Duct makes on-the-spot work 
a cinch .. . you just measure and cut. You can fabricate any type 
of flexible duct connector in minutes . . . with half the effort! You 
can save up to 60%! No more worry about an inventory of ‘‘made- 
up” parts, either. Your choice of U.L. approved, (Gov't. Spec. Mil-D- 
10860) canvas, Johns-Manville asbestos and U. S. Rubber neoprene 
coated fibre glass, in 3” or 6" widths attached to 24 or 26 gauge 
galvanized steel or 24 gauge aluminum to fill every job requirement. 
All available in handy-to-use 25, 50 or 100 foot rolls. 


2 More Elgen Products 
That Put Profits In Your Pocket! 


ELGEN ALL-TITE VANE RUNNER 

® Quickest and easiest way ever 
devised for installing turning vanes 
for square elbows © No special 
tools required; vanes lock 

easily with blow of hammer 


ELGEN DAMPERSET 

For Multi-Blade Dampers . . . 
Parallel or Opposed ® Most perfect 
damper hardware developed 

® Assembles in a jiffy . . . cuts 
assembly time in half © Easily 
adjusted and self-aligning. 
licensed by Minneapolis-Honeywell 


ELGEN PRODUCTS ARE SOLD THROUGH 
LEADING JOBBERS EVERYWHERE. 


“Put Profits In Your Pocket!“ 


Write today for free catalog and “spec” sheet! Dept. ES 


ELGEN MANUFACTURING CORP. tone tsiona ciy, w. y 
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NEED STANDBY ? 


A | COMBINATION 


OIL BURNER 


WITH 


AUTOMATIC 
CHANGE-OVER 


Completely 
Automatic 
Change-over 
GAS to OIL 
and 


OIL to GAS 


Roberts-Gordon has done it again ! 


A completely automatic combination gas-oil 
burner — in three sizes! Oil capacity . . . 
2% gal. to 30 gal... . and available with 
modulating gas input . . . and 2-stage oil 
input. 

It's compact — completely assembled and 


factory wired . . . and furnished with plug-in 


electronic controls for simple servicing ! 


Other ROBERTS-GORDON Industrial and 
Commercial Burners for Complete Heating 
and Processing . . . 


MULTURI (Multiple Venturi) Burners 
NORDENSSON POWER Burners 


Write or phone for literature and details... 


GAS HEATING EQUIPMENT 


{o]:}7 4 peicie) ete). 


DEPT. HPAC BUFFALO 6, N.Y. 
FURNACES BOILERS 


UNIT HEATERS CONVERSION GAS BURNERS 





WE HEAR THAT 


Continued 





» PITTSBURGH CORNING CORP has announced 
a $1,500,000 expansion program scheduled for com- 
pletion by midyear. As the first step, production of 
“Foamglas,” the cellular glass insulation, will be 
increased by 25 percent. Plans include installation 


kine 
THEM ALL- 


A BURNER UNIT 
TO FIT EVERY APPLICATION! 


Regardless of application . . . commercial, industrial or 
domestic... there’s a POWER-FLAME BURNER engi- 
neered to give superior performance more economically 


of a new production line at the company’s Sedalia, 
Mo. plant and the construction of a 50,000 sq ft 


warehouse. 


» JOSEPH T. RYERSON & SON, INC, has acquired 
the plant and stocks of ARTHUR C. HARVEY CO., 
Boston steel and aluminum distributor. Ryerson plans 
to consolidate its greater Boston operations at the 
Harvey plant. 


» FRANK P. GIBBONS, for the past 14 years general 
sales manager of VIKING AIR CONDITIONING, is 


BF ri utstanding i . : . - ; 
2 Seteo—Gutstending in the climaxing 20 years of selling to the heating and air 


industry, with these advanced 


features: factory wired - con- 
trols and valves mounted... 
wired sequencing panel pro- 
vides purge period for utmost 


conditioning industry by opening his own office in 
Lakewood, Ohio as manufacturers’ representative to 


the trade. 


safety ...positive control of 

air for combustion. 8 easy-to- 

install models in capacities 

from 450,000 BTU to 9,000,000 

: : BTU input. Large capacities 
required continuous low cost fue eatin z 
steam. Of course he chose this * & or power process 


compact Power-Flame Burner. ing. 


» LIMA ELECTRIC MOTOR CO. is expanding its 


A tes eeesedenterer te Pivere main manufacturing plant at Lima, Ohio and increa 
ing its production facilities there. 





FG Series—POWER-FLAME’S 

answer to the homeowner. An 

inexpensive replacement of oil 

burner for the small or large 

home or small industrial appli- 

cation. 3 gun type units... 

Model FG 175 capacity to 

ag: _ 175,000 BTU, AGA listed; 

ys Model FG 330, capacity to 

Another example of an oil fired 330,000 BTU, AGA listed; 

nex That eet 9 we Model FG 500, capacity to 
500,000. 


FGO Series—POWER COMBI- 
MATIC gas-oil—6 models—for 
gas and light oil in capacities 
to 3,500,000 BTU input. Fea- 
tures include...automatic ig- 
nition for both fuels... auto- 
matic air adjustment... elec- 
A single compact unit firing both tronic safeguard ... factory as- 
gas and oil. A clothing store in -ombled and tested for both 
Missouri elected the Power-Flame gas and oil. Automatic or man- 


FGO 3500 for uninterrupted : 
heating service. ual changeover optional. 





The Perfect Sealer for Gasket and Pipe 
Joint Connections on All Lines Carrying Water, 
Gas, Low-Pressure Steam, etc. 


Key-Tite seals positively, yet is easily opened—will not freeze 
in the joints. Order your free sample now and try it on your 
next joint sealing job. You'll understand why it has been a 
favorite for over 30 years among plant maintenance men, 
heating contractors and others concerned with efficient and 


A Power-Flame Dealership can be 
valuable; write today for complete information 


fast pipeline assembly. 


KEY COMPANY 


2617 McCasland * East St. Louis, Illinois 


A Division of 
Siemon Manufacturing Company ©® Grandview, Mo. 
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Two of four Goulds 
pumps serving air con- 
ditioning system in 
Hotel Governor Clin- 
ton, New York. 


These pumps insure cool comfort for 


Governor Clinton’s guests 


With 1,200 rooms to air condition, New York’s 
Hotel Governor Clinton needs pumps it can 
depend on. 

That’s why the hotel’s management selected 
Goulds pumps for their new air conditioning 
system. They knew the Goulds reputation for 
efficient operation and long, trouble-free 
service. 

Three 2144” Goulds Fig. 3480 pumps handle 
this day-and-night assignment. Each has a 
capacity of 300 GPM under a 90-ft. head, and 
circulates water to the 200-ton cooling tower 
on the 29th floor. A smaller Goulds Fig. 3460 
pump with a 90 GPM capacity handles the 
pumping job during low-load periods. 

You, too, can insure efficient operation, and 
years of uninterrupted service, by specifying 
Goulds pumps for your air conditioning instal- 
lations. There are models and sizes for every 
requirement. 

Your Goulds representative will welcome an 
opportunity to help you select the right pumps 
to suit your needs. Or write directly to our 
home office in Seneca Falls. Your inquiry will 
receive prompt attention. 











There are 


21 BASIC INDUSTRIES 


and 


HENDRICK 
Serves Them ALL ! 


That's right! Hendrick serves 
every one of the 2! basic 
industries designated by the U. S. 
Department of Commerce under 
its Standard Industrial Classifi- 
cation list. If you have a 
perforating problem and are 

not already familiar with 
Hendrick's facilities, we stand 
ready to serve you, too! 


Whatever your needs be, if you 
wish to perforate metal, rubber, 
plastic or masonite for a 
screening, straining, decorative, 
display or acoustical application, 
Hendrick's long experience can 
be of real help. Join the long 

list of manufacturers who now 
derive untold assembling and 
selling benefits by using Hendrick 
Perforated Metal as a fabrica- 
tion material. Call Hendrick 
today. 


— Boy SIR e er drich 
. . MANUFACTURING COMPANY 


me ra ote * ertora sal Screens * ge-Sio' reens * Archi- 
Atlanta - Boston + Chicago » Houston » New York + Philadelphia - Pittsburg - Tulsa tectural Grilles * Mitco Open Steel Flooring * Shur-Site Treads * Armorgrids 
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the FINAL ANSWER 


for air conditioning 
in modular ceilings... 


WIREMOLD 
ctEx, gr 


AIR DUCT 


Wiremold Flexible Air 

.. Duct completes the flexi- 

wg bility of modular acous- 

” tical ceilings, making it 

possible to relocate diffusers without moving permanent 
duct work. Air distribution of entire areas can be 


rearranged quickly and easily to meet changing 
requirements in floor layout and partitioning. 


Air Duct’s extreme flexibility for connecting air dif- 
fusers with branch ducts allows the widest possible 
range for offsetting diffusers from ducts. It not only 
saves time and money on installation, but continues 
to save maintenance expense every time a diffuser is 
relocated, long after the initial installation. Maintenance 
crews make changes easily and quickly, without dif- 
ficult removal and reinstallation of permanent ductwork. 


Here is the ideal solution to ducting problems in 
cramped quarters. It is lightweight, sturdy, takes sharp 
bends easily, and greatly reduces installation time. 
New installations or remodeling projects become easier 
for architect and contractor when Wiremold Flexible 
Air Duct is used for connections, 


For complete information 
Write Dept. F-5 


The WiRseMOUD Company 


Harttord 10 onnecticut 


WE HEAR THAT 


Continued 





» AIRTEMP DIV., CHRYSLER CORP. announces 
the formation of a new application engineering and 
sales training department. Activities of the department 
will be under supervision of R. A. GONZALEZ, di- 
rector. Airtemp’s sales efforts have resulted in the pub- 
lication of its Publicity Kit for Airtemp Distributors 


and Dealers, a 24 page brochure. 


» SUPERIOR COMBUSTION INDUSTRIES, INC. 
recently announced that a new plant is under const ru 
tion in Wilkes-Barre. Designed for the production of 
packaged steam generators, it is expected to be in 


operation this month, 


p» E.1.du PONT de NEMOURS & CO. announces that 
construction is underway on a_ half-million dolla: 
laboratory for research into “Freon” fluorinated hy- 
drocarbon compounds and their applications to in- 


dustry. Completion is scheduled for early 1956. 


» MUELLER BRASS CO. has opened a new ware- 
house to serve the St. Louis area. The building con- 
tains over 11,800 sq ft of floor space to service cus- 
tomers in Missouri, Illinois, Tennessee, Kentucky and 


Arkansas. 


The Standard Valve 
For COOLING TOWER applications... 


VALVES 





Guaranteed to accurate- 
ly maintain liquid level. 
Solid brass construction. 
Won't chatter, leak or 


drip. ie 

















Standard equipment for Major COOLING TOWER manufac- 
turers and piping fabricators for POSITIVE-ACTION and un- 
surpassed performance under the toughest service condi- 
tions. Take advantage of the savings thru standardization 
—one source for completeness of line-smaller and more flexible in- 
ventory—preventive maintenance—safety—dus ability—interchange- 
ability—increase of sales—customer satisfaction and ECONOMY. 
Competitively priced and available in sizes from %” to 1%”. 
Write for details of complete line. 

ROBERT Manufacturing Company 
9035 Venice Boulevard, Los Angeles 34, California 
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Take a look at a 
TRULY ADJUSTABLE 


[ 


Diffuser____ a 


i Me —_— = 
| 


Adjusted for 
downward projection. 


= 


ane, 


My 


Oda —— 
ad 


Adjusted for 
horizontal discharge. 


You Get Better Air yf 
with AGITAIR a a 


Adjusted for horizontal discharge 
and downward projection. 


Alaa 


TYPE “OA” 


Here’s a distinctively different diffuser with a 
radically new means of controlling air direction 
at four different angles of discharge simul- 
taneously. Without changing the position of the 
spinnings, AGITAIR “OA” diffusers can be ad- 
justed to put the air where you want it in one, 
two, three or four directions. . . after installation, 
Result: Segmentized . . . positive adjustability 
with Finger-Tip Air Direction Control. 
Write for Bulletin C-101 


Contains plete data, perf chorts, 
construction details, etc. 


AIR DEVICES INC. 
185 MADISON AVENUE, NEW YORK 16, N. Y. 
AIR DIFFUSERS + FILTERS © EXHAUSTERS 
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CUT COSTS ON UNDERGROUND | 
PIPING INSTALLATIONS WITH 
GREENLEE PUSHER 


Save hours of time, cut job costs with this 
quick, easy way of installing underground pipe. 
With a Greentree Hydraulic Pipe Pusher, one 
man pushes pipe wnder streets, walks, tracks, 
lawns, floors, and other obstacles. No costly 
tearing up of paving. . . climinates extensive 
ditching, as just a short trench accommodates 
the Pusher. No tedious tunneling, backfilling, 
tamping, repaving. Compact, portable, power- 
ful. Often*pays for itself on first few jobs 
Thousands in use for big savings of time and 
labor. Two models: one for 34 to 4” pipe, one 
for larger pipe, concrete sewer pipe, drainage 
ducts. Write for facts today. 


POWER PUMP 


For all models of GREENLEE Pigx 
Pushers and Hydraulic Pipe Bend 
Makes the toughest pushing jobs sum 
fast. Avcrage pushing performan v 
feet per minute. Rubber-wheeled under- 
carriage, available as cxtra equipm 
provides cnav 


or ient, casy 
port and move about o 


zz 
GREENLEE 


Greenlee timesaving tools for plumbing and heating work: Hydraulic 
Pipe Pushers * Hydraulic Pipe Benders + Tubing Benders * Pipe Bits 
Auger Bits * Spiral Screw Drivers * Chisels * And many more 
Greenlee Tool Co., 2345 Twelfth Street, Rockford, Illinois 











For 


HIGHEST QUALITY 
in 

LOW-PRESSURE 

PIPE COVERINGS... 


be sure to 


Prompt service 

at all times 

on a complete 
line of pipe 
insulation for hot, 
cold and chilled 
water and steam 
lines. 

Your inquiries will 


receive our prompt 
attention. 


SALL MOUNTAIN 
COMPANY 


HAMILTON, OHIO 
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> “Additional new plant and production facilities will 
be put into operation this year and new items are 
constantly being added the U-Brand line,” said 
CHARLES KATES, president of UNION MALLE- 
ABLE MFC. CO., at the company’s annual sales meet- 
ing. He also announced the opening of new warehouse 


facilities in Los Angeles. San Francisco and Denver. 


> The full line of “Fiberglas” industrial insulations 
made by the OV ENS-CORNING FIBERGLAS CORP. 
will also be produced for the ARMSTRONG CORK 
CO. which will market them under the trade name, 
“Armagias,” it has been announced jointly by of- 
ficials of both companies. 


» AMERICAN BRASS CO. will soon begin construc- 
tion of a new brass mill in the Paramount district of 
Los Angeles. The mill and office will require 330,000 
sq ft of floor space, and, together with the land, will 
involve an expenditure of $13 million, the company 


reports. 


> With construction already well under way, the new 
building to house both plant and general offices of the 


F.W. DWYER CO. is scheduled for completion in July. 


ead ot amt A Rs? res a dene 
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SPRAYING SYSTEMS Co. 


SPRAY NOZZLES 


> performance-proved 
for every operation 


Take advantage of the wide choice 
of spray nozzle types and capacities 
supplied by Spraying Systems to meet 
your needs exactly. Actually tens of 
thousands of precision, standard 
spray nozzles to choose from. Every 

kind of spray pattern. 9 

STRAINERS ... high efficiency 9 

line strainers in all standard capacities. 9 


wnrtle for 


cataleg 24 


A complete 48 page 

Catalog with specifica- 

tions on all standard 

and pneumatic atom- 

izing nozzles. The most 
complete spray nozzie 
reference manual ever printed. 


SPRAYING SYSTEMS CO. » 


3219 Randolph Street * Bellwood, Illinois te 
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Shia. 


COMPLETE S/ILENCE 
FOR YOUR ENTIRE 


PIPING SYSTEM 


WITH A 


MILLER STREAMFLOW CHECK VALVE 





CENTER GUIDED + SHOCK PROOF «+ ELIMINATES WATER HAMMER 
ENTIRELY NOJSELESS + FULL RADIAL FLOW 
Certified Minimum Pressure Loss Curves Available * Sizes 1” through 
24” Flanged + ASA Drilling * IBBM «+ Cast Steel + All Alloys 


WRITE FOR LATEST CATALOG P.O. BOX 1255 — PITTSBURGH 30, PA. 
AGENTS IN PRINCIPAL CITIES e INC. PLANT — 1620 PENNSYLANIA AVE. 





e Highest Thermal Efficiency 


e Minimum Pressure Loss 
@ Positive Oil Return with Vapor 
© Most Efficient Heat Transfer 


e Assures Turbulent Fluid Flow FREON 
For use in Air Conditioning, Refrigera- COOLERS 


tion, Industrial and Process Cooling, us- 
ing water and other fluids. Refrigerant 
passes through Tube Side and is vapor- 
ized. Fluid being cooled passes thru 


Shell Side which is baffled. 


Investigate Yula before you order 


Other Yula Products © Other Types of 
Fuel Oil Heaters 

© Commartors © All Types of 

® Instantaneous Special H 


Heaters cebungers » Dry Expansion Type 
© Condensate Coolers 
© Yula-trol Fuel Oil A.S.M.E. CONSTRUCTION Ask for Catalog FC-10 


tc aw  NULA WATER HEATERS, INC. 


NEW YORK, NEW YORK 
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, 4 , the ALL TRAPS are 


THERMOSTAT (¢ an 


1, It compensates for changes — operates satisfactorily even 
if pressures vary. 








2. It ¢ t be d ged by ive steam pressures or by 
freezing. 

3. If the bellows is damaged, the spring action closes the 
valve. Trouble is i diately located b unit or radiator 
becomes cold — no waste of steam — no searching. Thermal 





element easily replaced, 

The 34” 69B FLOAT and 
THERMOSTATIC TRAP 
Ideal for installation and rehabili- 
tation of unit heaters. Dependable, 
compact, large capacity, easy servic- 
ing and rugged construction makes 
69B an outstanding performer on 
unit heaters and other steam heat- 
ing equipment, 


Tustall the most convenient Way 


The “2° 7—50A ANGLE RADIATOR TRAP 


Keep radiators clear of condensate with- 

out wasting steam. Sturdy bronze 
bodies and covers—replaceable seats. 
Angle, Straightway, Corner or Vertical 
styles. 

STEAM HEATING is MODERN, 
EFFICIENT and DEPENDABLE. 


Sterico Products Distributed through 
LEADING HEATING and PLUMBING WHOLESALERS 


STERLING, INC. 


732 N. Holton Wisconsin 


MEETINGS & CONVENTIONS 


VAY 10-13—Heating, Piping and Air Conditioning 
Contractors National Association, 66th annual meeting. 
Shamrock Hotel. Houston. Committee reports will be 


given on progress and performance in the past year in 





air conditioning, refrigeration, welding, radiant panel 
heating, boiler output. Special talks will be presented 
on selling and labor's role in the industry. Panels on 
pipe welding and plastic pipe are scheduled. HPA 


CCNA, 30 Rockefeller Plaza, New York 20. 


WAY 12-14—New York State Society of Profes- 
sional Engineers, 29th annual convention, Hotel Com- 
modore, New York City. The society is at 1941 Grand 
Central Terminal, New York 17. 


MAY 12-13—Automation-Engineering for Tomor- 
row. An engineering symposium presented as part of 
the Centennial celebration of Michigan State College. 


East Lansing. 


MAY 22-26—Air Pollution Control Association, 47th 
annual meeting. Detroit. Executive secretary: Harry 


C. Ballman. APCA, 4400 Fifth Ave., Pittsburgh 15. 


MAY 23-25—Oil-Heat Institute of America, com- 


mercial-industrial oil burning and equipment confer- 


Auer Ornamental Grilles 


Auer Grilles are characterized by outstanding beauty, 
correctness of design and construction. They are a 
balanced combination of open area, structural strength 
and concealment. Auer Ornamental Grilles are avail- 
able in steel, stainless steel, brass, bronze or alumi- 
num in a large variety of designs and finishes, to 
fill the most exacting decorating requirements. They 
are ideal for convector and radiator enclosure fronts, 
for modernization or new construction. 


For complete information on Ornamental Grilles and 
the complete line of Auer Registers and Grilles for 
Every Heating and air-conditioning need write to: 


THE AUER REGISTER COMPANY 
6608 Clement Avenue * Cleveland 5, Ohio 
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yow! 
ONE WELDER 


IDEALARC...GIVES YOU 


BOTH AC and DC 


WELDING CURRENT 


or more a month 
on fuel bills! 


verified facts show that your processing customers can 
make terrific savings by burning gas in the off peak 
season. Here is a letter from the Aurora, Ill., AURORA 
FURRIERS AND CLEANERS giving concrete figures on 
what a tremendous saving a Syncro-Flame dual-fuel 
unit made for them... this is on just one unit... savings 
can be proportionately greater when using more than 
one unit. 


boiler, I mentioned that there was 4& tremendous 
saving in burning gas in off-peak season, I thought 
you might be interested in some figures to verify 

my statement, I am giving you figures for 8 five 
month period comparing the cost of gas in 1954 with 
the cost of oil for the same period the year before. 


011 1953 Gas 195% 


June $306.5 June $115 
July 260. July 105. 
232 . 36 Aug. 05. , 
co. 532. Sept. 121. Rectifier Welder 
ae — nie = with arc-booster 
$1412. $571. : 
starting 





Saving over five month period $840. 
- a 
We are very happy with our Syncro-Flame burner an 
feel that it has almost paid for itself the first 


year. Also, we want to thank you and tr. Monroe for @ One machine, Lincoln Idealarc, now gives you both AC and 


DC ae current. You have both current control and volt- 
age control. For every job, you can now select the ideal arc 

Automatic switching Syncro-Flame Dual-Fuel gas/oil ... soft arc or forceful arc... AC or DC. 
burners burn either gas or oil with completely automatic Shops which do not have 3 phase power can now use DC. 
fuel-air changeover at max. efficiency. Satisfy utility Idealarc is the only DC welder to operate from single phase 
requirements as to gas availability—outside thermostat pact ae a . a ee eens “F aed ad inn af 
. a . it ual arc control on -- You Nave the same benefits o 
or remote manual operation. 100,000 to 4,100,000 BTUs soft arc and forceful arc for welding with DC as with AC. Arc- 
hr. gas—1 to 30 gals./hr. oil... The most reliable of all booster starting on both AC and DC... on both soft arc and 
dual-fuels .. . Approved over the entire range of opera- forceful arc . . . assures non-sticking, easy operation, speeds 
tion by Underwriters’ Lab. Send for complete details and an emg welding, gives full penetration at the start of 

spec. sheets. aa Cr a “0 

+ Idealarc cuts duplication of welding 

Syncro-Flame also produces a full line of power gas een gy welt bend welder a. So 
burners ranging in size from 75,000 to 4,100,000 BTUs/hr. hee a ae ee 


; . choice of welding current? Idealarc 
Same dependable high efficiency flame as in dual-fuel provides complete freedom to select 


units—swirling forced air/fuel mixture. the correct arc type and welding current 
” for maximum speed, maximum ease 
’ a OUAL and quality of welding ... for the same 
r 4 " investment. 
S ncro A. fla m fa SEND FOR FACTS—Send for Bulletin 1343. 
W Shows how you can cut welding costs 
¥ 


... now. Write: 


vo abet 
& 


\ BURNER 


synchronous tlame inc. 


THE LINCOLN ELECTRIC COMPANY 


: ; : Dept. 3802 + Cleveland 17, Ohio 
208 n. main st., walworth, wisconsin The World's Largest Manufacturer of Are Welding Equipment 
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for Precision Air Flow Readings 


Ask The W. B. Connor Engineering Corporation how 
to balance an installation equipped with their 
Kno-Draft diffusers, and they'll tell you. ..measure 
the actual air delivery—precisely and quickly—with 
an Alnor Velometer. 

Balancing a Kno-Draft equipped installation is a 
fast and accurate process when using an Alnor Velo- 
meter. A few simple readings of the instrument and a 
twist of the wrist are all that is required to adjust the 
air flow to the desired amount. 

The Velometer is the only instantaneous, direct- 
reading air velocity meter—accurate in all ranges, 
from high to low—compact, portable, easy to under- 
stand and use. Wide assortment of jets and fittings 
makes this precision instrument ideally suited for all 
air velocity measurement. 

For your air measurement needs, get an Alnor Velo- 
meter. You'll save time and money wasted in balanc- 
ing air distribution on your next installation. If you'd 
like a copy of the instructions on balancing Kno-Draft 
diffusers with the Alnor Velometer, just send the 
coupon below. 





IMinois Testing Laboratories 
Reom 513, 420 N. LaSalle St. 
Chicago 10, Ill. 


0 Send Kno-Draft Balancing instructions 
( Send Velometer Bulletin 2448-G 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


MEETINGS & CONVENTIONS 


Continued 





ence. Kellogg Center, Michigan State College. Regis- 
tration: Continuing Education Service, Michigan State 
College, East Lansing. 


MAY 23-25—Hot Water Steam Heating and Air 
Conditioning Short Course. Purdue University. The 
course will be sponsored by The Institute of Boiler 
and Radiator Manufacturers. For information, write: 
Merle M. McClure, assistant director, Division of 
Adult Education, Purdue Univ., West Lafayette. Ind. 


MAY 23-26—National District Heating Association 
46th annual meeting. Edgewater Beach Hotel, Chicago. 
John F. Collins, Jr., secretary-treasurer, NDHA, 
827 N. Euclid Ave., Pittsburgh. 


JUNE 6-9—National Industrial Service Association, 
Inc., 22nd annual convention. Ten subjects of interest 
to electric motor, generator and transformer repair 
shops to be presented. Los Angeles. Registration: 
Horace Barks, NISA, 818 Olive St., St. Louis 1. 


JUNE 7-10—American Welding Society, 3rd an 
nual show. Municipal Auditorium, Kansas City, Mo. 
The annual spring technical meeting is to run con 
currently with the show. National secretary: Joseph G. 
Magrath, at the society, 33 W. 39th St., New York 18. 


JUNE 12-15—American Society of Refrigerating 
Engineers, semi-annual meeting. Milwaukee. ASRE 
headquarters, 40 W. 40th St., New York 18. 


JUNE 13-17—The Pennsylvania State University, 
heat transfer short course conducted by the university's 
College of Engineering and Architecture. Write: Gen- 
eral Extension, The Pennsylvania State University, 


University Park, Pa. 


JUNE 19-23—American Society of Mechanical En- 
gineers, Diamond Jubilee semi-annual meeting, Boston. 
Annual meeting is scheduled November 13-18 in Chi- 
cago. ASME headquarters, 29 W. 39th St., New York. 


JUNE 20-24—American Society for Engineering 
Education, 63rd annual meeting. Hetzel Union Bldg., 
The Pennsylvania State University. Registration: Pro- 
fessor K. L. Holderman. 103 Mechanical Engineering 
Bldg., The Pennsylvania State University, University 


Park. Pa. 


JUNE 26-JULY 1—American Society for Testing 
Materials, annual meeting. Chalfonte-Haddon Hall, 
Atlantic City. The society is at 1916 Race St., Phil- 
adelphia 3. 


JUNE 27-29—American Society of Heating and 


Air-Conditioning Engineers, Inc., semi-annual meeting. 
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before you place that order for INDUSTRIAL HEATING, COOLING, 
VENTILATING AND PROCESS HEAT EXCHANGER EQUIPMENT 





“We have been doing just that for over a quarter of a century —and 
we know we have saved ourselves thousands by taking their recom- 
mendations on any problem involving heat exchangers. They are 
represented in all principal trading areas, too, so you also can 
benefit from their experience, just as we have through the years.” 








s You are so correct, Mr. PARACOIL CUSTOMER. Whenever well 
designed and well built heat exchangers — adequately engineered 
to give customer satisfaction year after year — are being investi- 

“™*"" gated, the smart buyer has always preferred PARACOIL equip- 
ment! They always have had that extra something that made them 
more than just an assembly of tubes inside of a shell! 

Paracoil Heat Exchangers for the heating, piping and 
air conditioning contractor include: 
AIR HEATERS & COOLERS - CONDENSATE COOLERS - CONVERTORS - FUEL OIL HEATERS 


INSTANTANEOUS WATER HEATERS - LAUNDRY HEAT RECLAIMERS » LUBE OIL HEATERS 
& COOLERS - TANK STORAGE TYPE WATER HEATERS - WASTE HEAT EXCHANGERS 


D T N 1064 East Grand St., Elizabeth, New Jersey 
30 Rockefeller Plaza, New York 20. N.Y 


CORPORATION Write for 


Where sustained — 
capacity counts — 


BLACKMER rotary pumps 


* Self-adjusting for wear vane construction 
Capacity — 5 to 1500 gallons per minute 
Easy-to-replace vanes and liners 
Self-priming with high suction lift 
Wide range of applications 

Compact design 


(Ne 


liquid materials handling ® 


~ SL ACKMER— 


industrial, Hand and Truck Pumps, Strainers, Pressure Control Valves 
3 Give to BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICH. 
DIVISION SALES OFFICES — NEW YORK * ATLANTA * CHICAGO 
GRAND RAPIDS * DALLAS * WASHINGTON ¢ SAN FRANCISCO 


AMERICAN CANCER SOCIETY | See Yellow pages for your local sales representative 
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MEETINGS & CONVENTIONS Continued 


St. Francis Hotel. San Francisco, ASHAE head 
quarters, 62 Worth St., New York 13. 


JULY 12-14-—Western Plant Maintenance Show. 
Pan Pacific Auditorium, Los Angeles. Management: 


Clapp & Poliak, Inc., 341 Madison Ave., New York 17 





VOV.. 2-5—World Symposium on {pplied Solar 


Energy. Phoenix. The symposium is cosponsored by 
Monarch Brass F-80 Air Condition- ook “% . : . 
ing Nozzles (or /,” male one-piece the Association for Applied Solar Energy and Stan- 
H-261 style) produce the finest ford Research Institute, Stanford, Calif. 
possible breakup of small capacities 
with low direct pressure only. No air re- 
quired. NOV. 14-18—Chicago k itio f Power & Me- 
The most popular size is #3.00 which . 14-16—Chicago Exposition of Fower ¢ ' 
operates on as little as 25 pounds pres- chanical Engineering. Coliseum, Chicago. The exposi- 
sure, delivers 1.00 gph and produces a 
very wide angle of spray (120°) in a 
fine, soft, fog-like mist. niversary Meeting of the American Society of Mechani- 
Available in 25 different capacity sizes 4 : 
from .57 gph upwards, all Brass construc- 
tion with 120 mesh Monel screen strain- Co., Inc., 480 Lexington Ave., New York 17. 
ers. 


tion is being held in conjunction with the 75th An- 


cal Engineers. Management: International Exposition 


WRITE FOR CATALOG 6-A 
VOV. 28-DEC, 1—9th Exposition of the Air Con- 


MFG. WORKS, INC ditioning and Refrigeration Industry. Convention Hall. 


VLYKE Me iene Atlantic City. The exposition is sponsored by the 
PHILADELPHIA 34, PA. Air Conditioning and Refrigeration Institute, 1346 
Connecticut Ave., N. W., Washington, D. C. 


Canadian Agents: (Except B.C 
Canadian General Filters Ltd., Toronto 14, Canada 








HEATING wa COOLING 


A full line of sizes now available 





Install BUILDERS SHUNTFLO STEAM METERS right in 
your steam lines. Keep track of steam costs by seeing 
to meet all industrial requirements. where steam is going and how much. Shuntflo Meters 
Send for catalog. available in Model SMKS (shown) for 2” to 14” lines 
— Model SMDH for 1” and 1'/.” lines. Write for 
Shuntflo Bulletins. Builders-Providence, Inc. 
(Division of B-I-F Industries, Inc.), 381 Harris 
THEG<«O MANUF ACT OS COMPANY Ave., Providence 1, R. I. 
New Haven 8, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 
United States 








NOUSTRI 
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_ VIBRATION PROBLEM? 
AO ——— 


at 


Engineers specify PACKLESS Vibration 
Absorbers when excessive compressor line 
movement is encountered. Available to fit 
Y%,” 0.D. to 10%” 0.D. copper tubing. 
Write for Bulletin VA-3 


PACKTESS 


i ae ee es Oe 2 Oe 


31-12 WINTHROP AVE., NEW ROCHELLE, N. Y. 


PIPE WELDING CLAMPS THAT MAKE 
WELDING PAY 
Pipe clamps 
Flange Clamps 
Elbow Clamps 
Angle Clamps 
Pipe Markers 





TWO SIZES 
¥, to 8 in, 8 to 16 in. 
Light—Adjustable—Fast 
The Jewel System of Pipe and Fit- 
ting Erection Ready for the Weld 
Keeps the Welder Welding Instead of Waiting 
CUTS ERECTION COSTS 
Modernize Your Own Methods and Tool Equipment 
JEWEL MANUFACTURING COMPANY 
1841 University Ave., St. Paul, Minn. 





UA 


< WITH OUTPUTS 
TO 280,000 BTU’s 


Send for FREE 12 page Catalog 


DELTA HEATING CORPORATION 


TRENTON 8, NEW JERSEY 


Represent 
atives 
in all 
major 
cities 
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MINERALLAC 


Steel HANGERS, CLIPS, STRAPS 
Outserve! a Outlast! 


Minerallac Cable, Conduit 
and Messenger Hangers are 
STEEL. Easier. quicker to 
install; permit speedy. com- 
pact wiring: economical. 
Also in Everdur . . . Por 
celain insulating Bushings 
available. 





Jiffy STEEL Clips (Pipe- 

clamp) require only one 
screw. nail or bolt; rib- 
strengthened; for hanging 
pipe. conduit, BX cable. 
mounting coils, etc. Méil- 
lions in use. 


Steel Straps for Messen- 
ger-cable services on out- 
let boxes; may be used in 
conjunction with hangers. 


Order from your Electrical Wholesaler. Send for literature. 


MINERALLAC ELECTRIC COMPANY 


25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 





For removing a LARGE VOLUME 
of Fumes or Air at HIGH VELOCITY 


VERTICAL 
DISCHARGE 
FAN 


Whenever you face the problem of discharging fumes or vapors through a 
roof ventilator so that they will not short circuit back through building 
openings, you'll find the solution in this new Vertical Discharge Fan. It 
is designed especially for industrial applications that require the removal 
of a large volume at high velocity. The “VD" roof fan is fabricated of zinc 
coated iron sheet with welded construction throughout. Automatic wing 
dampers open with air blast, close weathertight when not operating. The 
“VD" is available as direct drive with motor mounted inside air stream or as 
“VDR" with motor mounted outside throat of ventilator. Either type is 
available in a wide range of capacities and sizes 


Write for catalog on complete 
line of roof ventilators. 


ALLEN COOLER & 


VENTILATOR INC. 
ROCHESTER, MICH. 


Roof Ventilators for Every Commercial and Industrial Need 








PHOENIX 
DROP-FORGED FLANGES 


..and Water Heater Adapters 


Precision made... well-machined... 
individually inspected... 


meet underwriters’ specifications. 


SEND FOR FREE TANK FLANGE CATALOG 
FLANGE DIVISION P 
PHOENIX MANUFACTURING CO. 


CATASAUQUA, PA. « JOLIET, ILL. 











STAR L oi 


CONVERT YOUR “PICK-UP” 


TO A MODERN SERVICE truck: 


Quickly...and at low cost... you can mount 

these All-Steel, Welded Side Boxes on ANY 

MAKE OR MODEL of pick-up truck. Keep 

tools and equipment dry, safe, organized. 
Write today for Literature and Prices 


STAHL METAL PRODUCTS, INC. 


3490 W. 140th St. Cleveland 11, Ohio 





NEW BOOKS & REPORTS... 


WHat Stanparp Do You Demanp?—Pamphlet 
on 1=B=R boiler ratings. Institute of Boiler and Ra- 
diator Manufacturers, 608 5th Ave., New York 20. Free. 





Ain ConpITIONING, REFRIGERATING Data Book 
Applications Vol., 5th Ed. Covers comfort and indus- 
trial air conditioning, industrial applications of refrig- 
eration. American Society of Refrigerating Engineers, 


234 5th Ave., New York 1. $7.50. 


RECOMMENDED SAFE Practices FOR INERT-GAS 
Metat-Arc WeLpinc—Covering all aspects of safety 
in this type of welding, it outlines control measures 
for protecting workers from ultraviolet radiation and 
metal fumes. American Welding Society, 33 W. 39th 
St.. New York 18. 50c. 


THE Derense MATERIALS SYSTEM IN Our AMERI- 
cAN INDUSTRY—41 pp. Published by U. S. Department 
of Commerce. Copies from: Superintendent of Docu- 
ments, U. S. Government Printing Office. Washington 
25. 25c. 


AMERICAN STANDARD INSTALLATION OF Gas PIPING 
anD Gas APPLIANCES IN BurLpiNncs. Z721.30—2nd Fd. 

















All-steel shell and coil 
assembly for preheating 
No. 5 and Bunker “‘C” oils 
and other liquids to prop- 
er flow temperature be- 
fore they enter the suction 
pipe. Positive preheating 
by flow accumulator. 

Suction pipe, inlet and 
outiet pipes for heating 
by steam or hot water go 
through manhole cover. Made with 
14” or 16” dia. shell. 


WRITE FOR DETAILS. 
Complete facilities for fabrication 
of pipe coils — all types — all 
materials. Engineering service. Send 
details for price. 


REMPE COMPANY 


342 N. Sacramento Bivd., Chicago 12, III. 
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f Have you information on these 
popular STERLING items? 


LIFTING AND VACUUM 
PUMPING MACHINES ? »> 


A simple but effective method for 
handling hot returns at any tempera- 
ture. Noiseless operation. May be had 
with receivers. 


4 4 THERMOSTATIC TRAPS 


a STERLING traps are made of 
bronze in 2” and 34,” size, for 
pressures from 0# to 200#, 
and with a full effective area of 
a large orifice for air removal. 
Should repairs ever be necessary 
the bellows is easily removed 
with a conventional %” hex 
wrench .... no special spanner 
is needed! 


TEMPLETON 
BROTHERS MODEL 


CAPACITY 
An important fact to remember when 
buying steam traps, is that traps are 
purchased to handle HOT condensa- 
tion and should be bought for CA- 
PACITY and not by pipe size. Avoid 
trouble by purchasing them on a CA- 
PACITY basis as you do your boilers, 


engines, motors, etc. 
Write us for literature. 


STE h l I \ ENGRG. & MFG. CORP. 


[ 114 BUSINESS STREET, HYDE PARK 36, BOSTON, MASS. 














Complete 
ca... ahead 


WHITTY 
INDUCED DRAFT 
FANS 


THE LONG LIFE —— TROUBLE FREE 
QUIET FANS — THAT WILL HELP YOU 


INCREASE PRESENT FACILITIES 
ELIMINATE BAD DRAFT CONDITIONS 
ELIMINATE SMOKE COMPLAINTS 
REDUCE NEW CHIMNEY COSTS 


, @ INCREASE BOILER EFFICIENCY 
SEND FOR BULLETIN 8420 





Whitty Company, Inc. 
86 Western Ave. 
Boston 34, Mass. 
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FREE MANUAL 


tells why 
DY-NAMIC 
BALANCING 


should be a regular 
part of EVERY 


MAINTENANCE 
OPERATION 


This newest-edition Dy-Namic 
ncing Manual contains in- 
formation on latest technolog- 
ical advancements to improve 
maintenance work. 
Shows how to improve per- 
formance of overhauled or 
repaired machinery and parts, 
by eliminating mechanical fail- 
ures and assuring greater effi- 
ciency. 
Explains how Dy-Namic Bal- 
ancing keeps equipment oper- 
ating without interruption. See 
how periodic checking and Dy- 
Namic Balancing of rotating 
parts will reduce bearing wear 
and noise, as well as eliminate 
costly downtime for repairs. 
For your free copy, write: Bear 
Mfg. Co., Dept. H-16, Roc. 
Island, Illinois. 








24 PAGES OF VALUABLE 
INFORMATION LIKE THIS: 


@ Hew Te Balance Parts From 
4 Ox. to 8 Tons! 

@ What is Dy-Nomic Un-balence? 

@ The Difference Between Static 
end Dy-Nomic Un-belance! 

@ How To Balance Rotating Ports 
Stetically and Dy-Nomically In 
One Operation! 

@ How Other Plonts Are Using 
Dy-Nomic Baloncing Te Seve 
Time and Money! 

@ How Dy-Nomic Balancing Im- 
proves Product Performance! 

@ How Dy-Nomic Balancing Re- 
duces Weor, Eliminates Noise 
And Vibration. 

@ Details, Specifications And En- 
gineering Data About Complete 
Line of ‘Bear’ Industrial Dy- 
Namic Balancing Machines. 








782M 


‘BEAR’ 


STATIC AND DY-NAMIC BALANCING mMacHuines 





for STRENGTH 
QUALITY 
DURABILITY 


THE SOLID BAR TYPE 


GRILLE OR REGISTER 
in SCHOOLS 


in HOSPITALS 


in PUBLIC 
BUILDINGS 


SPECIFY R. & G. ALL THE WAY! 








Solid 14 gauge Bars make the Grilles and Registers 
rugged and long lasting. Their interlocking construc- 
tion makes them Tamper-proof — adjustable only 
with special tool provided with each order. Where you 
want the best in construction and performance — 
there is no other choice. It’s R & G all the way! 


@ Constructed of sturdy 14 gauge steel bars. 

@ interlocking Cross Bars for Added Strength. 

@ Fixed Bars, single or double deflection. 

@ Tamperproof and Kickproof — Built to withstand abuse. 


Feet 
caretes 
on Rego? 


Complete Line of Registers and Grilles for 
| HEATING VENTILATING AIR CONDITIONING 


REGISTER & GRILLE MFG. CO., INC. 


70 BERRY STREET, BROOKLYN 11 





BLOWER WHEELS 


Built to your specifications. All 
types heavy duty wheels — single 
inlet, double inlet, forwardly 
curved, and backwardly curved — 
all sizes 6” to 72” diameter. 
Welded or riveted construction. 
Prompt deliveries. BARRY blower 
wheels are precision built, expertly 





NEW BOOKS & REPORTS 


Continued 





American Gas Association Laboratories, 1032 EF. 62nd 


St.. Cleveland 3. 25c. 


Sweigert and Mario 
15 E. 26th 


THERMODYNAMICS— By Ray L. 
J. Goglia. 355 pp. The Roland Press Co., 


St.. New York 10. $6.50. 


1954 SupPLEMENTS TO Book or ASTM STANDARDS 


In 7 parts. Part 1 contains specifications for metal- 
Part 3 
insulating materials. 
1916 Race St., 


are welded steel pipe for transmission service. 
includes standards for thermal 
American Society for Testing Materials, 


trued, and perfectly balanced by Philadelphia 3. $3.50 per part. $24.50 per set. 
specialists for long, smooth service. 
Send specifications for quotation, 
performance data, etc. to BARRY 
BLOWER CO., 3112 California St. cal 


N. E., Minneapolis 18, Minnesota. 


HEAT 


Council 


INDICES OF Stress—By F. EF. Smith. Medi- 
Memorandum No. 29. Het 
Office. 


Services, 30 


Research 


London. Copies from 


Rockefeller 


Majesty's Stationery 
British Information 


New York 20. 50c. 








Plaza, 


1955 Ed. Includes standards 
for pipe and piping. American Standards Association, 


70 E. 45th St., New York 17. Free. 


AMERICAN STANDARDS 











Extremely Low Silhouette Design 





... the NEW 
LO-BOY mopEL 


CENTRIFUGAL 
ROOF EXHAUSTERS 
Quality 
Beauty 
Proven Performance 
Sizes 10” to 72” 
600 — 47,000 CFM 


Write for Lo-Boy Bul. 


CMs 


Motor mounting on side of support structure . . . out of 
line of air stream reduces height of the LO-BOY model 
nearly 50 per cent of older models. Low wind resistance. 
Adds to skyline beauty of your buildings. You'll be proud 
of the new LO-BOY. 


110 N. 2 St. 





Minneapolis, Minn. 











ALANA LASLA 
TAT AE) 








Cc. L. Ammerman Co. 
HANDY * POCKET SIZE = L 
presenting condensed, accurate and essential material for 
Home Heating Surveying Tables Machine Design Hydraulics 
Builder's Data Math Tables Pwr. Trans. Mach’y Electricity AC metal assures beauty. 
Building Constr. Gen’! Chemistry Pays. & Thermo Gen’trs | Baeeees 8636 illustrates all designs and gives complete 
Write for FREE Catalog (over 2000 tistione). See for yourself how helpful 


Printed on loose leaf, six hole, 634x334” bond paper, 
each book contains about 140 pages of technical data 
the student, engineer, technical worker and business man. 
Architecture Surveying Mech‘! Drawing SB ta 
I}lumination Highway Eng’g Machinist's Data Radio Look Better Last Longer 
Electricians’ Data General Math Mech. of Materials Television & FM Superior workmanship a and finish in heavy- -gauge 
of 
Lumber Data Physics Thermo. Tbis & Electricity DC Most designs stamped in any fn a up to 
Air Conditioning Trig-Log Tables Charts AC Motors & one-fourth inch. from any metal. Catalog No. 
Reinf. Concrete Chemical Tables ome Transformers, Re- working data. Free on request. 
Piping Data Analytic Chem Met lays, & Meters 
LEFAX can be to you. Send $1.25 for each book, or $6 for any five books 
listed above, to: | 
Dept. HP-1 Phila. 7, Pa. | 


Diamond Manufacturing Co. 
Box 45 Wyoming, Pa. 


Sales representatives in all principal cities 
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CLASSIFIED 
ADVERTISING 


Classified Section: Rates for classified advertising are 15 cents for 
each word, including heading and address. One inch $7.00. Count 
nine words for keyed address. Minimum $2.50 for each insertion. 


Cash must accompany order. 





situations wanted .. . 


situations open... 





MECHANICAL ENGINEER 18 years 
experience Heating, Piping, Air Condi 
tioning, and Plumbing design and con 
struction. Present position Chief Engineer 
& Director of Purchasing with national 
mechanical contractor. 41 years old, mar 
ried, children; will relocate. Address Key 
1156A, Heating, Piping & Air Condition 
ing, 6 North Michigan Avenue, Chicago 
Illinois 











AIR CONDITIONING ENGINEER Age 37 
married with two children, desires position with 
small contractor or manufacturer's agent with 
possibility of future partnership. 12 years experi 
ence in sales, design, estimating, purchasing and 
supervision of installation and _ service, with 
mechanical contractors, 2 years sales experience 
with manufacturer's agent; registered professional 
engineer in Ohio, Present position worth $10,000 
address Key 1155A, Heating, Piping & Air Con 
ditioning, 6 North Michigan Avenue, Chicago 2 
iil 


agents wanted ... 


Manufacturer's Agents required by well known 
manufacturer of STEAM, GAS AND OIL FIRED 
UNIT HEATERS, HEATING AND VENTI- 
LATING UNITS, CONVECTOR RADIATORS 
Territories open in several sections of the United 
States. Airtherm Manufacturing Company, 711 
South Spring Avenue, St. Louis 10, Missouri 
WANTED: MANUFACTURER'S’ REPRI 
SENTATIVES by nationally known manufacturer 
of baseboard, fintube, convector, radiation, re 
mote room air conditioning and water chilling 
units for residential and industrial use. Available 
territories Conn., Western Pennyslvania, Ohio 
Kentucky, North and South Carolina, Georgia 
West North Central and Mountain states and 
Northwest. Also eastern territories for industrial 
products. Write Key 1160A, Heating, Piping & 
Air Conditioning, 6 North Michigan Avenue 
Chicago 2. Illinois. 

Manufacturer's agents wanted by leading manu 
facturer of centrifugal fans, for exclusive cover 
age of Detroit and St, Louis territories. Complete 
line for all air conditioning and industrial ay 
plications. Prefer established agencies with re 
lated non-competitive heating and air-condition 
ing equipment lines. Address Key 1161A, Heat 
ing, Piping & Air Conditioning, 6 North Mich 
igan Avenue, Chicago Illinois 


VETERANS OF 
FOREIGN WAR 


Heating, Piping & Air Conditioning, 


WANTED AMBITIOUS YOUNG 
FIELD ENGINEER for technical selling 
of refrigeration and air conditioning con 
trols to manufacturers, wholesalers and 
Middle Atlantic 


States or Chicago area. Must be technical 


contractors in either 


graduate or equivalent and under 35 
years of age. Our employees know of this 
advertisement. Your application will be 
kept confidential. Reply to Key 1158A, 
Heating, Piping & Air Conditioning, 
North Michigan Avenue, 
I}linois 


Chicago 











AIR CONDITIONING DESIGNER Wanted 
for permanent position in main office of large 
national chain store organization using one hun 
dred tons or less in each unit. Age up to forty 
five. Salary open. Address Key 1152A, Heating 
Piping & Air Conditioning, 6 North Michigan 


> 


Avenue, Chicago 2, Illinois 
WANTED Chief Engineer Wonderful op 
portunity for advancement with fast-growing, ag 
gressive manufacturer of fans and blowers. Will 
be in complete charge of design and develop 
ment. Excellent opportunity for creative engineer 
Plant located in progressive, modern, Midwest 
community, Staff knows of this ad. State exper 

and qualifications first letter. Reply to Key 
1157A, Heating, Piping & Air Conditioning 
North Michigan Avenue, Chicago 2, Illinois 
MECHANICAL DRAFTSMAN Permanent 
position for young man laying out cooling sys 
tems for chain store units, On the job tram 
ing toward advancement for right person with 
some experience. Address Key 1153A, Heating 
Piping & Air Conditioning, 6 North Michigan 
Avenue, Chicago 2, Ill 


PRODUCTION SUPERVISOR To supervise 
BOILER TUBE production operations, Thorough 
knowledge of complete process necessary. Must 
be willing to locate in Western Pennsylvania 
Our employees know of this ad. No references 
will be contacted prematurely. Send brief resume, 
salary expected. Address Key 1159A, Heating, 
Piping & Air Conditioning, 6 North Michigan 
Avenue, Chicago 2, Illinois 


MECHANICAL ENGINEER Vacancy exists 
in main office of large organization for right 
man with experience in designing commercial 
heating ventilating and piping systems, Should 
be able to write specifications and coordinate 
drawings and maintenance work orders. Age up 
to forty-five. Salary open. Address Key 1154A 
Heating, Piping & Air Conditioning, 6 North 
Michigan Avenue, Chicag >, Tlinors 


miscellaneous .. . 





INVENTORS AND MANUFACTURERS: Pat 
entability Searches, Practice before the United 
States Patent Office. Invention Record and Patent 
Information Booklet free on request. Franklin 
W. Durgin§ Registered Patent Agent. 410 Hill 
Building, Washington 6, D 





; are you looking around 
for items or personnel? A simple 
classified advertisement here will 
help quickly, at low cost. 
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Save up to 25%. With the 
wide range of Furnas Elec- 
tric starters to choose from, 
you don't have to waste 
money on starters too big 
for the job. 


The many in-between sizes 
in the Furnas Electric line 
allow you to choose the 
control that is best suited 
for your particular job. 


You can save up to 40°. 
By selecting the exact size 
starter for your require- 
ments you get a starter that 
is more compact. 





Write today for free 140-page 
Catalog 10! Furnas Electric Com 
pany, !041 McKee Street, Batavia 
IHinois 


FURNAS ELECTRIC 
COMPANY 


BATAVIA, ILLINOIS 


Sales Representatives in all Principal Cities 
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"PACKAGED" FANS 


Clarage V-belt Ready Units answer economically 
your smaller air handling requirements 





complete Ready to run, with fan, motor, 

and drive in one compact, easily 
installed assembly. 18 sizes, wheel diameters 934 to 
3214”, capacities to 12,000 cfm. Direct connected units 


also available. 


adaptable Quickly adjustable in the field 


for various directions of air 
discharge. Slow speed, forward curved blade wheels or 
medium speed, backwardly inclined blade wheels avail- 
able. Special units for handling corrosive gases and 


other special assignments can be provided. 


View of a standard Ready Unit as built in 


ru ed Typical Clarage heavy-duty construc- sa medium-size yange. Nate how epereting 
’ ' - d parts are shielded. 


tion throughout. All working parts 
readily accessible, yet entire drive (except on largest 
sizes) is within frame of unit— an important distin- 


guishing feature! 


¥ 
quiet When properly selected and applied, 


Clarage Ready Units meet the most exact- 


ing requirements in respect to quietness of operation. 


capable Within their performance range, 


these units are unsurpassed for 
maximum air delivery at low power cost. You can select 
them with confidence for ventilation, exhausting, and 
other low pressure applications. 
Ready Unit equipped with drive guard (at 
the end) and outdoor covers (on the sides) 


For 28 pages of complete infor- which provide complete weather protection. 
mation on Clarage Ready Units, 
request Catalog 515. 


CLARAGE FAN CO., Kalamazoo, Mich. 
You can Rely on 


PPE PCED a. ensctie ecsipment tor 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 





JOHNSON PNEUMATIC STEP CONTROLLER FOR 
CAPACITY CONTROL OF REFRIGERATION MACHINES 
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What It Does 


This new and improved controller is designed to accomplish, 
with a single compact unit, everything that is desired for the 
control of multiple step refrigeration installations, including 
“on” and “off” operation of the steps in sequence, positive 
prevention of the starting of more than one compressor at a 
time after night shutdown or after current failure, and man- 
ual or automatic changing of compressor operating sequence 
to equalize wear. It can be used to control one or a group of 
refrigeration machines. It completely eliminates all the dis- 
advantages of a series of separate pressure switches. 


How it Works 


The Johnson Pneumatic Step Controller, responding to 
changes in control pressure from a Johnson Pneumatic 
Thermostat or other regulator, actuates a number of sepa- 
rately adjustable, snap-acting, single-pole, double-throw 
switches in any desired sequence. Control arrangements in- 
clude (1) starting and stopping two or more compressors 
in sequence, (2) operation of cylinder unloaders in sequence, 
or (3) a combination of (1) and (2). 


Special Features 
Recycler and Time Delay—Recycler Solenoid immediately 
returns all switches to their normal position on shutdown 
or current failure. Time Delay assures the proper interval 





OTHER APPLICATIONS 

Johnson Step Controllers are also used to 
control multiple fan or pump installations, 
electric heaters and other systems where 
electrically actuated devices are to be op- 
erated in sequence from a proportional 
acting pneumatic controller. Send the cou- 
pon for more facts. 





Balance Capacity with Load 
Prevent Short Cycling 


Equalize Wear of Equipment 


between successive switch operations on start-up or when 
current is restored after failure. 
Sequence Changer—Varies the starting sequence of compres- 
sors to equalize running time and wear. Step Controllers are 
furnished with either Manual or Automatic Sequence 
Changer. 
Models—Choice of 4, 6, 8 and 12 switch units, with or with- 
out special features such as Recycler, Adjustable Time 
Delay and Sequence Changer. 

* * * 
Installation and operation of the Johnson Pneumatic Step 
Controller is both simple and inexpensive. A nearby Johnson 
engineer will gladly explain, without obligation, how it can 
best solve your special problems, or write today for full 
details. 


JOHNSON CONTROL 


PLANNING * MANUFACTURING * INSTALLING * SINCE 1885 





JOHNSON SERVICE COMPANY 
507-B East Michigan St., Milwaukee 2, Wisc. 


Please send me Apparatus Bulletin G-180 describing specifications, 
features and application of Johnson Pneumatic Step Controllers. 


NAME 
FIRM 
ADDRESS 


CITY & STATE 





